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1. INTRODUCTION AND REVIEW OF RELATED 
STUDIES 

A. IlTTRODUCTION 

An examination of studies of verbal behavior of young cliildrcn 
reveals results that differ widely. The varintions arc; oiitstandini: 
in reports concerning the proportions of the several parts of spcccli 
in the conversation. That differences in home environment and in 
intelligence may account for some of the deviations is a probability 
suggested by previous experimenters. Tliat differences in the iiiv 
mediate setting may explain a portion of the discrepancies is a possi¬ 
bility which merits study, That numerous divergencies in findings 
may be due to the fact titat investigators based their classifications 
upon grammars avliich differed m-irketlly is a point deserving of more 
emphasis than it has received. Inasmuch as the present investigation 
involves subjects from two relatively distinct socio-economic groups, 
groups differing widely in intelligence, and the language records 
were secured in four different settings, information is available con¬ 
cerning these factors as passible causes of differences in verbal be¬ 
havior. Grammatical analysis is based upon the works of llie noted 
authority, Dr. Otto Jespersen (+1, 42, 43, 44, 45), p.articiilarly 
upon his of English Grammar (45), and cainpaiiBons with 

six previous investigations are made to mtlicate similarities and differ¬ 
ences in findings. 

Much emphasis upon adequacy and size of sam]dc is to be found 
in psychological literature, and this p.nrtly explains the fact that the 
present study is based ujxin six hours of language observations for 
eadi of 74 subjects, a total of 444 liours. Inasmuch as tliis is not a 
normative study but an Invcsiigatiim which proposes to study the 
influence of certain variables, it is seemingly more impurtani to liave 
an intensive rather than an c.xlensivc investigation as far as the 
number of subjects is concerned. 

Numerous valuable investigations in the field of l.inguagc develop¬ 
ment have been recorded in America and in Eurnpe, yet lulditlonal 
research is needed in this field. McCarthy (59), in enumerating 
problems awaiting further study, mentinned anioiig oliicrs the opti¬ 
mum length and occasion of convciMiiinn saiuples, and the iiucj- 
rclatioiisliips between language develdiuucnt and emtuin envivon- 
mental iiillueiiccs. Jones ami Rinks (-18. p. 49) likewise iiulicaled 
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lliat "the influence of such complicating factors as intelligence level, 
socio-economic status, and the like, have been recogni/cd hut not 
adequately investigated.” 

It is not strange that psychologists have sliou'ii an increasing in¬ 
terest in language, for as Garrison and Garrison (29, ji. 202) have 
well stated, "the problem of language both in its origin aiul in its 
development in the individual is essentially a psycliological one.” Tn 
studies of the adjustment of the organism to the environmenL, lan¬ 
guage has been recognized as vital both in the history of The race 
and the individual in making known the needs of tlie self and the 
group, The relation of language to the affective life has heen cmplia- 
sized by authorities wlio, perhaps, in investigating the phylogenclie 
and ontogenetic aspects of the subject have heen impressed hy the 
struggles and vicissitudes arising in the maintenance of ciinilibrlum 
or the preservation of existence itself. These writers have statetl that 
language had its birth in crises which brouglit forth ''instinctive 
ejaculations” in primitive man and in conditions wliich elicited emo¬ 
tional expressions in infants. The emphasis, therefore, has l)ecn upon 
some relationship to the action of the sympathetic division of the 
autonomic nervous system. 

Other invc.stigcators, more impressed hy the liarmonious jrliases of 
development in the child and in the race, have emphasized tlie over¬ 
flow of energy, the physiological values, the imitation of self or 
others, and the amusement of oneself or the atulicnec resulting from 
exercise of the speech mechanism. The cnipliasis, thcMcfore, has lu'en 
placed upon some relationship to the action of the j)aiasynipatlietic 
division of the autonomic nervous system, or upon the cortical 
inhibition of the lower centers and the functioning of the cerebral 
Cortex. 

Whether language in its phylogenetic and ontogenetic origins 
had its inception in the activities of the sympathetic division or the 
parasympathetic division of the autonomic nervous system, or tlie 
cerebral cortex, has not been determined; but that the daily cniidoy- 
ment of language is affected by and related to the total, unified func¬ 
tioning of the integrated organism is a matter of more general 
agreement. Manj' of the speech disorders in childliood listed by 
Seth and Guthrie (77) arc illustrative of the deviations which arc 
caused from or accompanied by emotional difficulties. 'Dicsc aulliors 
(77, p. 5) emphasized the fact that inefficiency or inadequacy in 
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speech implies “ns a necessaiy consctjueiice an imjiiiiicd ji(!jiistiiK‘iu.” 
Brooks and Shaffer (l2, p. 371) stated: "The child's soctal (l('\ c-I(ip- 
nienl: is pvofenntUy influenced by bis languaRc developnscui.'' l-ow 
(55, p. 7) testified to the 'Vealtli of disintegration phenomena oh- 
served in tlic field of psychotic speech and thought.’’ LSui<li(s of 
language flevclopiuciu ate imptntant to furnish information concern¬ 
ing any factors -wliich may significantly influence verbal rt'sponscs 
and, at the same time, the degree of adjustment of tltc oiganisni. 

Although language may have had an luuubie oiigin, consisting 
perliaps of crying and babbling, in its later mmiifcsiathins it rciue- 
sents man’s loftiest intellectual achievement. '.I’liat langnapc i.s nect's- 
siivy to thinking has been disputed, but that the rccoixi of the iiucl- 
Icclual development of the race and the individual has been re¬ 
corded largclj' in terms of language growth and the use of .srouhols 
must be admitted. 7'iic signlicance of language as a revelation of 
maturation and learning, and as a possible c.'iusc of mental growth, 
can scarcely be ovci'cstiinatcd- The far-reaching influence of this 
iristruiuent is obvious when it is realised that, as Lewis (53, p, iS) 
indicated, "it subserves all the purposes of human activity—practical, 
scientific, aesthetic, and religious alike," 

11. ReVIHW QV RtiI.ATCI> STUDlFJi IX THE Ih-KllllAL I'lia.l) 

1. Socio-Economif SM/n 

Inasmuch as the Relief subjects in tlie pru-'^em invcsiigaiion canm 
from lioiries of lower socio-economic status than did the Regular 
subjects, related studies should be cited to sluuv what ililTomrccs 
have been found to exist between such groups. A ]iciLiiieiit de.sejip- 
tion was given in the Ri‘l>ort of the Crjinmittrr an the lufauf and 
Preschool Child of which Dr. J, K. Aiulerson (1) was chainnan. 
Field workers obtained data on 3000 American families, and the ic- 
port contains chart.'i sliowiiig the superiority oi t)ic emiicf/uncnt of 
children from t/ie upper economic levels on practically every item, 
incIudinR liomc nwnersliip, number of ()cc\j)uints jwv mom, lualili 
and cducniion oi ]>aicnt.s, number of toy.s, books, .-UMotNit of medical 
care, and the like. 'I'lic stateniL'iU was made that: 

rile ci’ideucc for die fsislfncf of ilidi-i nni.il ciiviroii- 
DiL'M.i a.s ?nr as i)ic rjiilcl is is oveiivhelTiiitiv. V\'lu'ii 

flic [io[i(iliiticiii is (liciilcd titi llic basis «if s«h ic»-i;i''>iniiuii' stalm. 
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and the practices of the resulting groups arc studied in detail, 
n picture is obtained of a society composed of n series of cv\l- 
titres, each of wbicb is fairly distinct from but overlaps tlic 
one immediately below and above it and all of which seem to 
lie arranged In a linear series. 

The committee concluded that as tlie child developed (uactlcally 
every aspect of bis life was affected and "only a few phemnnena 
seem to be independent of tlie sodo-cconoinic factor." 

2. Effect of Vnrtnployincnl 

In addition to recognizing; ihc cnviionnierital factors which liavc 
just been described, it should be recalled that half of the subjects la 
the present study came from homes in which the depression was 
having direct and perhaps serious results. In some instances the 
father was unemployed, and in otlicrs he was doitiij /lai't-time or 
temporary worlt. The problem therefore arises as to the possible 
effects of the depression upon the group which may he termed Relief 
subjects. Tlii'ce studies relevant to this question will he meniioncd. 
Jones (47) referred to studies by lliiseman an<l Tlardcr, Iluseman 
and Bahr, and Holzhaiicr, who iiivcsticatcd the effects of paternal 
unemployment upon school children. Girls were found to show 
injurious effects to a more marked degree timn boys, and younger 
children more than older children. Huseman inferred that the effects 
resulted primarily from poorer hygienic conditions and their influ¬ 
ence upon child health and resistance to fatigue. Palmer (72) in¬ 
vestigated heiglit and weight and observed that it was tlic oluldren 
from families whose incomes had fallen from a higher income to a 
low level who had been most affected in weight by the depression. 

Rundquist and Slctto (76, p. 366), in a study of 3000 eases, found 
that men who receive relief were not characterized by feelings of 
inferiority or unfavorable attitudes toward the family. They found, 
however, that poorer morale was characteristic of the unemployed as 
a group. "Discouragement and a sense of hopelessness wore greatest 
among men in the semi-skilled and unskilled groups, among ulder 
men, and nmong the men with the least education,” according i,) 
these authors, The Relief subjects in the present study came from 
homes in whicli the paternal type of occupation was scnil-skillod, 
unskilled, or day-laborer in classification; therefore, it may be as- 
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sumed tin; fiiuliiij's which Ir.ivo ju:it ken (iiinled would apply, 
at least U) Sdiuc ((•‘[.'lee, in ilie present instnnen. 

Since liic iilnvical, menial, niiotMmal, and social pliascs of firowtii 
appear to l'‘‘ ioierrelared, li is iio.siljle that tk effects of paicrnal 
niirl jualailiusljnenl, rrnnhiiied u'iiJi poorer livt^iciiic 
condition^ miiv lune inlhienced llie tuljmiiuent <»f llu: Relief suhjccls 
in the juesriu invesiiisilion and llien-liy nfkctcd the verhal liclmvior. 

d. Smiu-iuhniiiuU- hiatus ami liiti'fliflciicc 

The 'I'wtfily srei'rt//i 1 fmliuuk uf lltf Naiiotml Snrirty for the 
Study of Kiluciitiuii ((>(*) pace an mifintalcd hihliosriipliy of studies 
on socio-<x;onoinic sial»K and inirllicenee. More recent summaries 
relallntf l“ nniipattonal level and intrllipenec ))nvc been jjiven In 
J3oynt<m's (9) and I'iniiU’rV (7.3) aide discussions nf tins subject. 
Hildreth (d'*). alilimiph nnum; \vi<le <iv<;ilappin|i in inentiil ability 
between llu' several o'-eup.nional h;vcls, found essentially iidiat 
previous inveslipaiiM-. had imlicaied. that llu* /{7's for the profes¬ 
sional eiasH were- the InVIieM ami that inlelh'ppncc dccrcascii with 
decrease in die sociteeionomic level. 

Ifi (iddilioji Id )hs ei.iuh)-.ii»n lhal “in |f(;ncT!d i)ir median seore.s 
inciciised flirt I'fi'.'^ri with icr.miune l«‘vrl,” Jmalan (40) noted that 
the cflecl of the p'Hir eiuiionmeiii appanaitly was cumulative, the 
/O's beinir ■inaller in the siieci'eiUni' years, 

MeCntlliy (“^7, pp. d(’».U) M-leeied pre chool subjects so that the 
socio-ccoiioiiiie rl:i‘-.e- wen- lepH-'i-nted in (lieir proper proportions. 
TIk! nu'an 10''' as fnt e.-jdi (poup ranj'e<} from 100.3 for 

Group VI fUndiilled iaiwn) Im lUhl for CJroiip I (Pr()fe.ssir)ijal). 
Goiulenouj'h'j. liiidiiu''. as siatnl in the s.mu; discussion, •\vrrc indi¬ 
cative of a similar fiend. 

Coffey aiul )A'^i'llinan (11, p. I‘)l) found thiit sitfiiificaot diftcr- 
eiices in inlelliv'ence at the linu' of ennanee to jireschiml -were sliown 
to be asmicialed with «ucupuiional cla>;s even ihoujili the two lowest 
sociti-i'cooinuic irnuips were not iiir’olved In llic stiuly. 

7\i ciiiplia‘;i/e l)ie f.ai I ilinl llu- jelation.dtip hetwetn .sneio-cconomic 
st.itus anil inlell[[ri*me is fur from jierfeel, Havley's (5) study may 
he mentioned, In a?» investipaiinn invcdviiu!; fiO cliildrcn from the 
ap;cs Ilf one iiinntli to 7.1 montlis, the eoirr-latidim were found lo he 
lari'cr afnn- i’l inonihs but llu-y lemained lielow .30. A snmcwlial 
closer reliilioMsInp was rioted I»v Mallei (60) with 100,008 school 
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chilchcn. He reportcil a coefficient ol .5U when the average. 7Q’s 
of neighborluiofls were correlated with their soci'o-cconoinit' status, 

^\jiot)icr fljifedc of tJ)e probjem has been iiivcsti/’ated by 'Welliiiiiii 
(87, 88, 89). Coffey and WrlJm.nn (13) found tluat dniin)' Kix 
inontlis of preschool attendance all groups gained fit’c to eiglii points 
in IQ. On the other hand, Kam'n and Hoefer (51, [i. 51) oh.scin'cd 
no sigmVicnnt clift'erencas in growth as revealed hy nicrual tests in 
the fall and spring of the school year, when a mnserv school and a 
non'iHitscry scliool group were compared. Kawiii and rfoefer (.51, 
pp. 2-3) cited several similar studies the results of wlucli were con 
dieting. 

'J'he Subject of language tlcvelopmenl has been carefully reviewed 
by jMcCarthy (59, p, 329) and reference may be made to this ex¬ 
ceptionally thorough summary for furtlier materia! in the gencjal 
field. I’hosc Invesiigalions, or asju'crs of luvesiigarions, \yhicl> nie 
related specifically to oJie definite pJwisc of the present stnd.v u ill Ik; 
fhscussed 1,'jtcr in connectinn Mill' the chapters on tliose particular 
topics. 



II. PROCEDURE AND DATA 

A. Puni’osE 

The pi'csent study proposes to investigate the following; questions: 
Wliat variations in language apparently arc concomitant with changes 
in the environmental setting of a group of preschool subjects? Do 
fluctuations in the amount of verbal bcliavior,- the length of sen¬ 
tences, and the frequencies of the several parts of speech seemingly 
accompany changes in setting? Do the changes occur in the same 
manner and clcgrcc In two relatively distinct socio-economic groups? 
How do the subjects in the two groups compare in the various aspects 
of language development? In what ways do the findings, which are 
based almost entirely upon the classification fniiiid in Jc.spcr.s(;n’s 
Essoiliah of English Grammar (45), differ from those obtained by 
otliev studies of the parts of spcccli? ' 

B. SUTfjUCTS 

The subjects are 74 children who were enrolled in tlic Nursery 
School of Tile University of Georgia during one or more (luartevs of 
the years 1934, 1935, 1936, and 19.37. The basis of selection was 
merely the face of attendance in 1934 or 1935 wlicn utider-prlvileged 
cases and children from families on government relief predominated. 
During tills period the Nursery School was a Federal Emergency 
Relief Adininistratiort project, conducted with die codperntion of 
'‘rile University of Georgia. A few children from homes of the 
upper economic level attended, the fees being paid by the parents of 
t))c‘ subjects. Wlicn tlic Nur-sciy School resumed its original policy 
of having subjects only from families which paid tuition, the children 
came from homes of the upper socio-economic levels. The two types 
of cases arc referred to as Relief subjects and Regvilar subjects. The 
latter were selected to match the former group, the pairing being 
primarily on the basis of sex and age. This procedure yielded four 
groups of subjects; Regular boys, matched for age and sex with 
Relief bo}'.'?; .and Regnl.ar girls, matdied for age and sex with Relief 
girls. From Table 1 it will be seen that there arc 20 cases for each 
of the two groups of boys, and 17 cases for each of the two groups of 
girls. Tlic parents of tlie subjects were native-born Amciiciins, .im] 
English U'as the language used in the lioines. 
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1. Age 

The subjects lanf^e m ai;e from 30 to 65 months. Sev't'iiil studies 
])ave used youjiger subjects, but in this instance it was proposed to 
study cases in whom comprehensible hicif'ua^^c was assumed to he 
predominant, hIcCarihy (57, p. 51) found that 80 per cent of tlic 
responses at 30 months were conipiTheii.sihlc, hence nn snlijeets Ii'.ss 
than that age were selected for llie present investigation, 'rable. 1 
gives tlie distribution of subjects. Unfoiinnately, it was impossible 


TABLB I 

DisnuBunoN op Casks nv Aoi:, (iroop and t>i:x 


Age 

range 

Reg. 

Boys 

Rel. 

Ndiiihcr of 

All 

live. 

G'hIm 

Rcl, 

All 

AH 


4 

4 

S 

3 

3 

6 

M 

3fi-41 

3 

3 

6 

2 

2 

4 

10 

42-47 

3 

3 

6 

3 

3 

(j 

J2 

48-53 

3 

3 

6 

3 

3 

6 

12 

54-59 

S 

S 

10 

4 

4 

H 

JS 

60-65 

2 

2 

4 

2 

2 

■1 

8 

Total 

30 

20 

40 

17 

17 

.14 

74 


to liave the same number of cluldrcn in each age group. 'I'he group 
54- months of age was the largest in size, with IR cases, The match¬ 
ing of groups was such as t(» make possible comparisons lietwcco 
Regular and Relief boys, Regular and Relief girls, ami between 
Regular and Relief subjects. Although the (XHupiiriscms may not he 
quite as accurate, similarities and differences occurring in conncciion 
■with other group compaTisons may be studied, as follows; Regular 
boys and Regular girls, Relief hoys and Relief girls, Rcgidor hov^ 
and Relief girls, and Relief boys and Regular girls. 

Table 2 gives tlic per cent of subjects at each age and the mean 
for each age group. The means of the columns arc based upon In¬ 
dividuals rather than upon groups, since the latter are conqmscd of 
different numbers of subjects. It will be observed tliat the four 
groups arc very much alike in age. Relief boys arr. appioxiinatcly a 
month older than Regular boys, with ■vvlioiii they aic paii-cd, and 
the largest diffcrence_at any age level occurs at 60 months. As will 
be seen from Table 2, girls are slightly older lluin boys, Tlowcver, 
the means of the age groups 42, 48, 54, and 60 juontlis are higher for 
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TABLE 2 


Mean Age for Each Group of SunjEcra and Per Crnt of Cases in Each 

Aga Guoop 


Groiii) 

age 

Keg. 

Jloys 

Rcl, 

Mean age of 
Girls 

All Reg. Rel. 

AH 

All 

Per cent in 

gi'onp^ 

Boys Girl.R 


32,6 

32.7 

32.7 

34.5 

34.3 

34.4 

33.4 

20 

17.7 

36 

36,8 

37.8 

37.3 

3S.4 

38.1 

38.3 

37,7 

15 

It.8 

+2 

‘W.I 

44,4 

U.3 

43 A 

43.7 

43.6 

43,9 

IS 

17.7 

48 

51.4 

51.4 

51.4 

50.6 

50.1 

50.3 

50,9 

15 

17.7 

54 

56,9 

58.1 

57.5 

57.1 

57.S 

57,3 

57.4 

25 

29.5 

60 

62,7 

64.9 

63.9 

62.4 

63.1 

62,8 

63.3 

10 

U.B 

All 

46,9 

47.6 

47.2 

49 D 

48.0 

48.0 

47.6 

100 

100.2 


boys tlion for girls, All ages have Ijcen computed on the basis of t)ie 
mid-point of the observation period for each cliilcl. 

2. Inielligence 

Intelligence was measured by using the Merrill-Pahner Scale of 
Mental Tc^ts by Stutsman (82). Tliis scale incUules 13 items of a 
verbal type, but it is composed mainly of pcrloimaijcc tests. Since 
allowance is made for omissions and refusals, it is especially appro¬ 
priate for young children. Statements by other investigators con¬ 
cerning this scale may be found in the studies by Driscotl (23, p. 82), 
Mowrer (65), Kawin (51, p. 161, Bridges (11), ami filachfun (6). 

Results obtained from administering the Mernll-Palnier Scale of 
Mental Tests were available for all subjects cxccjrt two Relief boys, 
About 40 per cent of the children were tested during the quarter 
when language records were being tmulc for them. In nearly 20 per 
cent of the cases it was necessary to use test lesults vvlncli were se¬ 
cured the preceding or the succeeding year. To offset this dis¬ 
advantage is the fact that scores are more readily comparable when 
all subjects have been given the same test, and the fact that the 
same examiner administered all tests. 

Percentile vanics are given in Tabic 3. I'lierc is a marked differ¬ 
ence between Regular and Relief subjects as far as test z'csults arc 
concerned, the percentile ranks being 70 und 46, respectively. Some 
of tlic groups shoAv much variability from age to age. For instance, 
the mean percentile ranks for Regular boys range from 55 to 82, 
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TABLE 3 

Mean PERCENTII.E rank Obtained on The MerriU-PaUner Scale of h/niial 
Tests, ny Ark, Group, ano Skx' 


Age 

range 

Reg, 

Boys 

Rcl. 

Ml 

Reg. 

(»ir|s 

i<c\. 

AU 

All 

30-35 

62 

57 

70 

73 

38 

56 

63 

3^-41 

77 

35 

56 

85 

45 

65 

61 

42-47 

70 

+3 

57 

67 

47 

57 

57 

n-si 

Si 

S6 

57 

64 

52 

5H 

Sk 

54-59 

70 

+6 

58 

7+ 

53 

63 

61 

60-65 

55 

3S; 

+7 

60 

35 

48 

48 

All 

69 

46 

58 

71 

45 

S8 

58 


*T\vo Relief lioys liad taken no testa, the»cfore, lh« percentile ranks are 
given (oT oJiiy J8 Relic/ boys. 


3, 5o<rio-£coMo«i/c Sialiis 

In Appendix J is given the dislribulion of subjects according to 
paternal occupation. Inasmuch as most of the Relief subjects cniiu; 
from Jiomes in wliicli the father was unemployed or doing teiujiorary 
or part-time work, an effort was made to fiiid out tvliat vocations had 
been engaged in for several previous years. Some inforinaiion was 
obtained for all except eight per cent of the cases, and ui these in¬ 
stances such facts as the number of years in school and location of 
residence were used to supplement the information co/icorniiig the 
socio-economic status of the family, The occui^alional classification 
ivas obtained from Goodciiough and Anderson (34, p. 237), wiio 
state that the dassificatory scheme "is in part based upon the. Ran' 
and Taussig Scales." The explanation of the classification accom¬ 
panies Appendix /i. All of the Regular subjects iirc to he found in 
Group I, Professional; Group II, Semi-professional and manag;enal i 
or Group III, Clerical, skilled trades and retail hnsiiic.s.s, Cla.ssi/ica- 
tion IV, Farmers, was not Used. Although several families owned 
farms, they did not live on them and the fatJiers gave most of liicir 
time to other occupations. All of the Relief cases are in Groups V, 
VI, or VIL 

Approximately 38 per cent of the Regular subjects in the preseiu 
study arc in Groups I and II, while 62 per cent ave m Group lU, 
The mean percentile ranb by paternal occupation arc givi'n in 
Appendix A. Occupational Groups I, II, and III have means of 
80, 75, and 65, respectively. Occupational Groups V, V/, atul VI1. 
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ill wliicli fli'c found all Relief subjects, have means of 63, 41, and 
38, respectively. These data are consistent with tliose quoted earlier 
from die results of other investigators, in that Occupational Groups 
I, II, and III surpass V, VI, and VII in intelligence, a.s* mcasuicd 
by tlic test specified. 

C. Method of Securing Data 
1. Description of Settings 

Tile I'ccQicls were obtained in the Nursery School in the four types 
of cnvhoninent which arc arbitrarily designated as Outdoor, Indoor, 
Dinner, and Picture settings. These terms do not indicate all clic 
implications involved, and when they arc used they connote tlic facts 
given in the following paragraphs. 

When records were secured in the Outdoor setting, the subject 
was engaged in free play outdoors. He chose his own companions, 
toys, equipment, and activities without adult intcrfeicncc, unless 
injury or .serious injustice occurred or were imminciU. Especial 
care was taken to (ircvcnt adult intrusion wlicn language records 
were being secured for a subject. 

The grounds were spaciou.s, witlj grass, trees, and shrubbery to 
make then] more attractive. Tlic equipment included tlie u.siial play¬ 
ground furnishings, as, slides, swings, parallel bars, bidders, saiidpile 
and .sand toys, and boxes of several sivics. In ndditlon, wagons, tri¬ 
cycles, garden tools, and sometimes indoor loj's, were brmight to 
tlic pliiygiound. The freedom in ciioicc of materials, activities, and 
companions, a minimum of interference by adults, and the large 
areas for free play, were considered as possible factors which iiiiglit 
influence the language of the subjects. By the time the subjects went 
to the playground most of them had had time to become fairly well 
adjusted for the day, having overcome any temporary diflicukies 
experienced at parting from their parents. In some cases tlic chil¬ 
dren .seemed to he unusually quiescent, perhaps sleepy, for a time 
after arrival, but by the time they went outdoors the "warming up" 
period lusually was past. 

Chi tlic other Iiand, the Iiidaor records were soinetiiues iidlticnced 
[)y the factors nu'iitioncd, the temporary U(i.sct over leaving parents, 
the fact that fav'oritc playm.Tles had not 3’et arrived, and the ncces- 
sitj’ foi' ''wanning up” and becoming ailjiisled. Adult .supcn’i.sion and 
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interference seemed to be more necessary in the Irnluor tlinii Ontdnor 
setting. ^The records incKidetl vci-bsil responses made iluiintr Midi 
routine activities as removal of wraps, combiiiK l>it'piii iiij^ lor 
weighing and measuring, and the like. Several recoids foi' imcIi 
child were made in a playroom in whidi there were llie usual kind;, 
of indoor equipment, including many types of blocks, dolls, liueks, 
wagons, and the like. To prevent crowding in liie main playroom 
some of the children usually were playing sinmltaiieoudv in an¬ 
other room, n factor which reduced the child s choice of idayiuiites. 
It seems probable tliat Regular and Relief subjects iHffered in ihc 
time of getting up each morning. From the information luuilable, 
it appears tliat Relief subjects must have anscii at least an hour 
earlier, and this fact may have exerted some influence uiion the 
records of these subjects. The Indoor setting was scleeleil u’ilh the 
thouglit that the time of day, the location in a more rcstrieu-il area, 
more adult interference and contacts, less choice in the nmuber and 
identity of playmates, and somcwliat different types of toys, iMiuiii- 
ment and routine, miglu iiifltiencc the amount and tiualiiy of lan¬ 
guage. 

The Dinner setting was even more restricted lliiin ilu: tu'o just 
described, since tlic cliild sat at a tabic with an adult and from one 
to four other children. When tlie number of observers or cliildren 
warranted it, the subjects were seated at tables in two, yoinetinies 
three, different rooms. The subjects were placed so as to reduce 
problems and unnecessary friction, since one of llu: main cuncinib 
of the staff was to promote desirable reactions in coniieciiori with 
mealtime. Tlie factors just described, combincil willi llu* child'.s 
relative preoccupation with eating, produced a setting inlicreiitly 
different from the other situations used in the present invesiigalion. 

The Picture setting included examination of many dirfeiciit types 
of pictiii'c books, making simple picture puzzles, j)l!iYing u'ilb colored 
wooden cubes, and putting pegs into several different types of peg- 
boards. Usually there were from two to five children present In tlie 
room and an assistant was directed to show pictures to the cliiUl if lie 
did not talk spontEincously, If the child preferred tlio oilier activities 
(puzzles, blocks, or peg-boards) after looking at pictures for ii few 
minutes, the assistant furnished him with other playtliini^s. '['lie 
assistants also were directed to answer the child's inquiries, encour¬ 
age talking on his part and even to ask him questions if necessary. 
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Since the writer was always present to make the records, she gave 
the cues for most of the questioning. The rcsix>nses in tliis setting 
were, in part, deliberately elicited by adults. The factors which 
would tend to make tliis setting somcwliat different from the utliers 
arc as follows: closer contact witli adults, the use of questions to 
produce talking when it did not occur spontaneously, the stimulation 
of pictures and a few restricted types of play materials which might 
tend to stimulate enumeration rather than spontaneous language, and 
the presence of a relatively small number of playmates. 

Of the four types of setting the Picture setting may be the most 
readily compared with McCarthy's (57, pp. 32-34), since she used 
picture books and toys and, if necessary, elicited responses. The 
method for tlic present study was not as standardized as was Me- 
Cavthy’s, inasmuch as the presence of playmates affected the subjects 
in tile present study and in lier procedure only tlie mother and 
experimenter, or the cxpcrimcnicr alone, were in tlic room with tile 
child. 

Although the language records in the jncsent study n’cre obtained 
over a ijeiiod of four years, the physical environment fiiimislicd by 
the Nursery School cliangcd surprisingly little. 'J'he .«ajne Jail)’ pro- 
grani was followed duiin^ tlic four )'cars. The to 3 's iuul etinipment 
were essentially the same, such rcidaccments or reiuiirs being made 
that there were no intporlant changes in the nature of the equipment. 
T/ie same /icad teacher, Miss Grace Barnard, was in ciiargc during 
the entire four years, and Miss Catliorinc Newton, an expert in tlie 
field of luitvition, supervised the meals for that period. However, 
there were changes in the personnel of assistants and observers and 
in the cnvoIImenL from year to year, and even from quarter to 
quancr. 

2. Number and Durallon of Observations 

The experimenter made verbatim records of the meaningful anil 
meaningless vocalizations of each subject. A system of abhrcvialioiis 
and symbols for names and coranion words was used to facilitate 
recording. Table 4 indicates the distribution of records by settings. 
For each case 12 records of 10 minutes in length were made in the 
Outdoor setting. There were ciglit, four, and four periods, respec¬ 
tively, for the Indoor, Dinner, and Picture sctting.s. Tlic total num¬ 
ber of tlicse uniform periods was 28, and the total time was 2B0 min- 
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TAIJLE + 


Numorr of 10-Minute Prkiods anu Totai. 
OF 74 SuDjtcrs IN THE Omuoon, iHuona, 

TiilB OF OllSRKVATION 
Dimmer, amh l*u:unu-: 

loa IvAtii 
Si.rriN<a 

MiiuiU’s 

Kecorda 

ScUinRs 

I'eihuU 

(A) 

Otiiduor 

12 

l.'’n 


Indoor 

8 

so 

subjects 

Dinner 

•1 

•K) 


Picliirc 

4 

■Ip 

(D) Non- 

Misccitaneons 

8 

SO 

iinifonii 





Total (//) 

28 

2.10 


IB) 

8 

SP 


All 

U 

301) 


utcs per child. In ^iddieion, miscellaneous recjuds were nnulr ('rahli- 
4). For some subjects tlicsc were based upon mixed setlinns, In a 
icw cases all miscellaneous records were made in ihc Ovitduur M't- 
ting, and in others all were made Indoors «»r at Dinm’r, In nmst 
instances, those miidc in the Outdoor silw.\tion were the tnost 
numerous, Ilccause the miscellaneous settings varied from subject 
to subject as described, the computation of results li;is been l»ihtMl 
largely upon the uruform records where the numher of each type of 
setting was tlic same for each case. Tlic tables in the siiecceding 
chapters indicate whether they arc based upon the unifoim records 
totalling 280 minutes per subject, that is, 345 liours ami 20 minutes 
for the 74 subjects, or upon 360 immites per cbild, ii louil oi 444 
hours for the 74 subjects. 

Discussions in the sections on Niimfifr of {f‘'i,rd'i Spoken and 
Length of Seuteucc arc based upon uniform records. ’J'lu‘ malei'iiil 
in the section on Paris of Speech likewise has as its basis these 
records, the only exception being the data in and iicrtainiiig lo 
Table 21. 

As previously stated, the number of uniform periods per subject 
totalled 28, 12 having been obtained Outdoors, eiglit Indoors, four 
at Dinner, and four in the Picture selling. For more accuralc com¬ 
parison of the uniform records in certain portions of the succeeding 
chapters, the matcvlftl was made wmparaWc by nulncing \\w. nvunber 
of Outdoor and Indoor periods to four, which was the number n( 
10-minutc observations actually obtained in the Dinner and I’ictme 
settings, The mean noun fieqiieiicies, for Instance, weir secmcci loi 
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four OuCcloor pci'iods hy obtaining the averages for Periods 1, 5, and 
9, for Pci'inds 3, 7, and 11, for Periods 2, 6, and 10, and for Periods 
4, 8, and 12. Py following this procedure, 80 records were available 
for each of the groups of 20 buj'S, and 68 records were available 
for cacli of the groups of 17 girls, in cacli of the four different set¬ 
tings. I'iiis procedure was followed only for the uniform records 
(Table 4). 

The intervals over which the records were made varied in in¬ 
dividual cases because of absences, schedules, week-ends, and weatlicv. 
The shortest time needed to secure the 360 minutes for a subject was 
11 days, and the average ^vas 21 days. The mean time was ]5 daj'^s, 
the inijuinuni eight days, and the maximum 31 days from tlte secur¬ 
ing of the child’s first record, in the case of the uniform records. An 
especial effort was made to get the records of the subjects in the 
groups of 30 and 36 months in as short an interval as possible, and 
none exceeds 19 days. 

In all ca.scs of uniform records, a recordiiig in each setting was 
made during the lirst three days of observation for a specific child, 
and ill every instance a record of each type was made during the last 
five days of observation. This precaution tends lo offset tlie possible 
effects of the duration of the experiment upon the settings. 

I'lic present study is based (inly upon the comprehensihle utter- 
ance.s and a report of the non-coinprehcnsiblc vocalization will be 
given in another paper. 

3. /Idvanfages of the Procedure 

Fisher (27, p. 10) has indicated the values of securing children's 
language in a nursery stdiuol situation, pointing out that the cliilcl 
is then “ill a jiosition wliere he must adjust tt) individuals of diverse 
personality, both adults and children" and that “in competition with 
his peers each child must become articulate in order to make his 
wants and desires known.” 

In testing any skill or set of facts, it is advisable to “sink siuifts 
at variou.'' [loints” and obtain as many samples as possible in repie- 
sentative .siluations. *^rhr present study is based upon ilala chosen 
fi'om four (Urferent types of setting. 'Die 280 mimiies of uniform 
recorils, or llii: toiiil oi 360 minutes per subject if the miscellaneous 
records are included, arc considered an adequale sampling of a 
child’s language, Since the uniform records wcic ohtained over an 
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interval of 15 (mean) days, the effects of temporary periods of noii- 
cooperation, fatigue, interrupted schedules, sleep and meals, would 
tend to be counterbalanced. 

Boyd (8) stated that: 

What is needed is a sample of tlic eliihl's spetcli siilliciL’iilly 
varied to Include nil the ty'picnl forms of cxpiession. Such n 
sample can best he obtained by a verbatim record of hi'i Il's of 
remarts made rvheti (be child Js at phy, at lueal.s, on :j r;ijl- 
way jouiney, out walking, on visits to friends, at llie sloiy 
hour, engaged in soliloquy, or, indeed, at any pcrioil except 
prolonged spells of emotional disturbances. 

The importance of securing records of lattgusige in sevci'til differ¬ 
ent settings is understandable in tlic light of Boyd’s statement that 
"the child uses different words and frames diffcrciU kinds of sentences 
with every change of environment.” The prcscni study meets the 
major requirements stated by Boyd. 

4. Sources of Error 

Ill making oliscrvations, words and syllables were sometimes lust 
because other sounds, particularly the voices of the other chililren, 
temporarily obscured the sound of (lie sidijcct’s voice. lu the Out¬ 
door setting some difHculty was experienced in ninking recuivls lie- 
cause of the amount of vigorous activity engaged in at times hv the 
subjects. 

It was originally intended that all records should he seemed by 
stenographers, since it was thought that (lie speech wnultl he must 
accurately recorded by this procedure. However, comparisons of 
records made by stenographers with those secured siuudLaiieously 
by the experimenter revealed that the stciiograpliers who were iivail- 
able for such work failed to iindcLstand much of the siieecli, or rehi- 
tively large portions were unrecorded since they were uiiwilliiig to 
follow the active subjects from place to place during the observation 
periods. All records, therefore, were made by the experimenter who 
used a system of abbreviations and sj'inliols to facilitate rcconling, 
and had numerous practice periods before the experimental records 
were begun. ‘Whenever the experimenter realized that an apprecitiblc 
portion of an utterance had not been secured, tliat part of the recoid 
was discarded and the situation was treated as an intermission. 
Although every effort was made to secure accuracy of recording, it 
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should be stated that the method was not ideal. Use of an electric 
recording apparatus would have been arranged except that the stib- 
jects did not stay in one place for long enough periods of time, and 
this method was not feasible for obtaining the spontaneous language 
of subjects who usually were playing with otlier childven. 

It was impossible to obtain tlic records at a set interval after the 
child’s entrance into the Nursery School. Inasmuch as some cases 
appear to be well adjusted after two or three days and others seem 
to I'caclt that stage only after several weeks of attendance, it would 
seem useless to set some arbitrary time ss an “orientation period'' 
before beginning language records. Even had this been done, the 
effect of absences still would have to be considered, for the subjects 
lud to readjust, especially after prolonged absences, In the present 
study, no records were begun before the child liad been in attendance 
for at least two days. Since the recording of language for uniform 
records extended over a period of approximately 15 days, lire possible 
effect of recent entrances would tend to be diminished, A scrutiny 
of the four groups fails to show any marked differences between tlicin 
in the “length of time in school'’ before the beginning of the lan¬ 
guage records. In all groups tliere were cases where tlie children 
had been attending for less than a week, and in all tlicrc were in¬ 
stances in which the subjects luul been in Nursery School for one 
or two previous ciuarlers. In another section arc given the results of 
ccrUiin investigations in which the effects of attendance Iiiivc been 
studied. 


li). Procedure in Analyzing Data 
1 . Atiihorily 

As stated previously, Jespersen’s Essentials o/ English Grammar 
(45) has been used as the basis of classification in tlie piesent in¬ 
vestigation. Since individuals who ate trained primarily in p.sy- 
chology are not necessarily familiar with the nami's of experts in other 
fields a brief introduction may be appropriate. Dr. Otto jespersen 
lias attained international rccognilion as an auilinriiy in llic field 
of grammar. In the inlroducLion to Webster’s New Jiifernalionnl 
Dictioiuiry, Unabridged (19.35), is the stalemeni, ''linportani 
soiiiccs of terms anil iiiftiriiialion have been Jespersen’s Phil<isuj)liy 
of Grainiiifir and Muiletn English Grammar.'" 
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In the preface to Paris of Specrli and /Irridi'iiri- hy Dr, (icinfro 
O. Curmc (15, p. tx), is the swtemeni that the niiiluir 'Mesin-s to 
rcacknowlcdgc licre his heavy indchtcdiu-ss In ihc O.xfnnl Plr- 

liaiiary and the large English (Jraminais of ...” 

Jespersen’s Essentials of hn/flisk GrtiiiiiiKir (45) i|]|> 

which has been most nsed in the pro-scnl invesligatioii !ililuiiii;)i i-criain 
references have hceii made to the volumes of .1 Ahidrni l•.rlf/Hsll 
Grammar (42, 43, 44), to T/ie Pbiiosnphy »f anunmnv (41), and 

to Language, Its tfature, Des^elnpinnit and Origin ( HI), all In Jrs- 
persen. 

The importance, in fact, the ncce.<.s/M' of .stating (ine’f. aiiflioiify 
when making a study which Involves grammar will hr renli/.rd from 
the following quotation from Kaiitor (5(1, p. 5) ; 

"That grammar is full of dilliciiliivs ii is luti luii-ss.ir.v in 
argue. How many kinds of sciuciiccs are ilicrt'? Sutnv n'iiin- 
mariana sny three, while others iiibist ii|um» hmr. Nor arc ilu' 
three or four the same in (lie c.stiiiialinii of tUlfernu wiilcis. 

And what, by the way, is a sciileiicc? And liuw do 4,riiiriii-i's 
differ from words?" lie comiimcs (SO, |». (•): "\^’l 1 !ll intici'il 
arc parts of speech? AIiIioiikIi the ordinary aiiswiT iliai 
they arc the clemcnis or iinil.s of wlikli speech is i-niisiiiiiii>d, 
the gramiuarinn is unable to stipulate tin- naiurtr of tlirse 
uiilta. Unfortunately be lacks a single, adciinau' ciitciion 
to distinguish between one speech pan and anuthiT. NS’lirn 
is a noun a noun and when is it a verb or .in ailjicijvc?'' 

In the preface of tlic Report of the Joint (iomniiitet- mi (inim- 
matical Nomeuclnliire (46, p. vi) is the statemnu: ‘‘Nnw lirii* (4vc, 
it is true, has so great a variation of terminology Cdiiir inio exist nwi' 
as in the grammar of our mother tongue." 

To cite an example of the disagreements in ihi> Ilild JcspciM-nV 
criticism ( 41 , p. 84) of the Report of the Joint Cminiiiihr on (intiii- 
matical Noiiieiiclaliire may be quoted. Jlc says: 

The term praiiouii is suinclimcs restricted (gviiciallv in 
French books, but .also in the llcpnrt of the Joint t'nininiiii'v tin 
Teiininology) lo those words which fiiiiciinii as wliai i,, ci,, 

VII I shall call "prJjnary woriN" while my is r.i]|i-<l •( 
sive ndjeciive” and this in this lioah a 'McuionMi iitiw ailjrc. 
tive." There is, however, nul the slighlc'l rcasni, f,,, pms 
tcaiinp; asunder my mid luhie, or, even wnisc. iiit in -'lii., i ;i|i 
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ivas new” and ''luH was a new cap" or Ihis in “iliis hook is 
old” and “this is an old l)ook" and assi^'ninj^ ihc sninc form to 
two ililTei'cnl "iiarls of spuecli," especially as it llicii liecomcs 
necessary tn estnhiish the same stib-clnsscs of adiectives (])osses- 
sivi'i denumsli ativc) as arc found in pninnuus. 

An cxpcrimciitci' folliiwinfi the procetluic iccoininciulccl by the 
Joint Committee UMoiltl lend to have a larfrcr iniinbcr of ndjcctive.s 
than woiiltl he tvue it jespersen's views were iidopted. Apparciu 
(iiffcrcnccs in the /iiicffiips ccinecniiiijr the relative frctjui'iicies of the 
various parts ot spcccli may he due in part to following: the statements 
of different Kiainmarians and not to siirnificant diltcrences in tlic 
lansuagc used by the subjects. To illustrate this hot, a tnbuhtion 
including 12 lioiirs of observation from the rccoi'ds of 12 subjects 
was made for the loDoAvinfr wojds: wy — minr, our — ours, your — 
yours, his, her — hers, their — theirs, according to Jespersen’s vic^^’- 
poiiit and then according to die statement of the Joint Coiiiinittcc 
(46, p. 15). AccoidinK to the latter many of these words are lo 
be rc[r[ii(led as [idjccLivcs, as described in Jespersen's (41, p, 84) 
criticism whicli has just lieen uiven. The appiicnilon of the pro¬ 
cedure rccoinmciuled by llic Joint Commillee caused llie majority 
of die ivoi'ds to he changed to this part of speech. A'ly anrl your 
are adjectives in this chissificaLion and tlic.se words liave by fur the 
greatest incidence of any which were selected for the cninparisoii. 
Because pronouns such as 7, ine, and yoff have high trciiucncies tlic 
fact just cmpliasi/.ed may he Mimcwhat ohscured in a stiuly of the 
parts of speech. 

Inasinuch as Jespersen's classification of pronouns, other than 
persona] iironouns, lrkrwi.se shoulil he illii-stratcd, a few examples of 
sentences taken fitnn the present stmly will he giv'cn, with refer¬ 
ences to Jespeiseii’s Ksseniitils of EmjUsh GrainiiKir (4^) for the 
specific types listeil. 


1, 

"/'//(' juinr i^ 1 

lie tiulinnrr pioiiniiii of ideniliy' 

’ (45, p. 

171), 

1 the >aini' l>t>x ynii h.iil. 


2. 

''OlliiT may iu’ 

railed (lie piiiiioiiii nf dillou-nL'i 

■' (45, p, 

m). 

l><i you ivaiK 

aiKitliri ruhii ? 


1. 

“ riie |>i<ii)oiin 

Ilf iiiisperilied (piniiliti'' (ut»o’) 

(15, p. 

I SU ) , 

lie’'' /I .cd> fiK 

'lOfiie 'Vfil" (desseil). 


• 1 . 

"I'tic |>i«inci(iii 

Ilf iiiiliireieiiei-” (aiiv) (tS, [i. 

ISl), I 


novel' Inul any v'l.|.,se'.. 
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5, "Pronouns of totBlity" (aSl) (+5, p. IKV). I'm 
(going to) stay all day. 

Jcspcrscn lias pointed out some of tlic inconsibtcndcj' In ijraimnar, 
as may be illustrated from The Phihsphy of Gnuiifnny (41, p. RR) ■, 

If now ive turn to sticli words as an or in, wr Ihul ^Yhilt is 
to my mind an exact parallel to tlic Instances jiist nieiUinncd in 
tlieir employment in combinations like “put J'onr cajf nn" ainl 
'‘put your cap on ytmr head," “he was in’* and “I'e was in 
the house”; yet on and in in the former aeiUciicCH arc termed 
fidverhs, and the latter prepositions, and these tire reckoned 
ns two clifFerent parts of specrli. Would it not he iiioie iintiu'al 
to include them in one class and to say that aii niul in are 
sometimes complete in themselves and someiimcs followed V>y 
a complement (or object)? 

Although recognizing and calling attention to these inconsistencies, 
Jcspcrscn (45, p. 69) in his later book accords with cniniiion prac¬ 
tice. He gives examples; ‘Hs John in? (ailv.)”; “in tlw, house, 
(prep.)/’ 

Tliese quotations have been given to ilhrstrate ilie fact iliat in tlic 
present investigation, the later book is followed when there are. diver¬ 
gent views presented in other writings. Exceptions to this luaciice 
are mentioned. 

To give the reader an idea of a basic viewpoint as stated liy Jos- 
persen a quotation from Esseiiiials of Enf/lisk Grammar (45, p. 71) 
will be given; 

This shows that in order to find nut what class u word hclouns 
to it is not enougli to consider its form in itself; rvlint ia 
decisive is the way in which the word in coiuiccted apcccli 
‘'behaves” towards other words, and in wliJch oilier words 
behave towards It. If wc find that one and the same form 
is used now as a substniitive, now ns ai\ adjective or verb, 
this does not mean that the distinction between word-classes 
is obliterated in Engiish, for in each particular combination 
the form concerned helangs decidedly to one class only; but 
the form should not be looked at in isolation, 

Another quotation, taken from the preface to Essoiiiah of Eiu/- 
lish Grammar (45, p. 5), will show that the viewpoint held by tlw 
authority in question is particularly appropriate in connection with 
ontogenetic studies of language. He stated that: "It Jias been my 
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eiKlcavor in this work lo represent English Grammar not as a set of 
stiff dogmatic precepts, . . . but as something living and developing 
under continual fluctuations and undulations, something that is 
founded on the past and prepares the way for the future, something 
that is not always consistent or perfect, but progressing and per¬ 
fectible—in one word, human.'^ 

2. Specific Methods 

In ascertaining tire number of words spoken in a given unit of 
time, the number of words per response, and the frequencies of tlie 
various parts of speech for the seven'll groups and settings, arbitrary 
rules were formulated in some instances. In most cases, however, 
tile viewpoint of Jespersen was ascertained from his writings and 
adopted as tlie procedure. On a few points it seemed advisable to 
modify tlie procedure which would have been consistent with his 
statements. These cases are mentioned in the succeeding enumera¬ 
tion of rules which were followed. The experimenter accepts full 
responsibility for tlie arbitrary nature of the statements which are 
not based upon the views of an accepted authority. 

1 . Only comprehensible woi'ds ai'C treated in connection with 
tile number of words spoken per unit of time, and per sentence, and 
tlie frequencies of the several parts of speech. Meaningless syllables 
arc tabulated in separate tables. 

2. Contractions of subject and predicate and verb aiuf negative, 
such as yon re and ivont, were scored as two words and both por¬ 
tions classified as parts of speech. 

3. Eacli part of the verb phrase was treated as a separate word, 

4. Hyphenated words were scored as single words. The decision 
as to whether a word should be hyphenated was based upon Web¬ 
ster's Nevj Inlernaiional Dictionary, Unabridged (1935). 

5. The definition of a sentence as given by Jespersen (45, p. 
106), was used as the basis of procedure. He states that "A sentence 
is a (relatively) complete and independent unit of communication 
(or—in case of soliloquy—^what might be a communication were 
there someone to listen to it)—'the completeness and independence 
being sliown by its standing alone or its capability of standing alone, 
\.e., of being uttered by itself.” He includes iimoiphous sentences 
(45, pp. 105-106) and says "it is best to acknowledge amoiplioiis 
sentences on tlie same footing as other sentences.” 
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Iri the present study "sentence" Httd “response' :nt‘ uscci as 
synonymous terms. When “the IcuKtli (if response" is liiscusscd, there¬ 
fore, the "length of sentence” is refen'cil to. 

6. So'C{ilIctl compound nouns such as “Janies Unsscll, sinnc 

wall," and the like, were regarded as two words. Jcspcrseu (45, 
p. 85) states that: “Sub.stanllves are used as secondaries in the in- 
numcrahlc loose collocations in wliicli each swlislantive its 

stress and is therefore felt as a separate unit.” 'I lu' voiuler is also 
referred to (45, pp. 19 and 31) for other stateniciU.*^ relali\’e to the 
subject. 

7. Preschool subjects often use childish suhstitutes for ordinal y 
words, These were classified ns nouns if used as nouns or as niher 
parts of speech if so used. Jcsperscii illustrate.^ tin's tendency (4f), 
p, 108) and enumerates such suhstituks as ‘'tatevs" for potatmvs 
'‘cliiiic" for maclilnc, “tina" for concertina, and "tasli" lor inmistachc. 

8. Ellipsis is common in the language of children. In the present 
study only the rvords odilch rvcrc actually s|iokiMi were coiinied 
and classified. 

9. Even though some of the words were supernuons, as "I'm 
fljV/ ffoin‘/' they were counted and classified. 

10. In C. 1 SC 8 of inctaiialysis, the proper division u'as made accord¬ 
ing to adult standards. Of tins phenomenon Jefporscn says (42, pji. 
H1-H2) “Each child has to find out for himself in hearing the con¬ 
nected speech of ocher people, where one word ends, and ilie nevt 
oue begins, or wlwt belongs to the kernel and W'Uat to the ending nf 
a word, etc." "Familiar Instances are ittuhlre ndiicli tliroiigh 
mctanaly.sis becomes un odder, Nt/rtfi Thriding, which hcconics 
Knvlh Ridiuff'" Further discussion will he found in L{iit//nii//i', Iis 
Ndiure, Developmeiil uitd Origin l>y Jespersen (40, p. 173). 

11. In cases of the infinitive with to, the /» teas classed sep¬ 
arately as a preposition on the basis of Jespersen’s (45, p. 345) 
statement that "the preposition lo ito move belongs to the infinitive 
as a necessary part of if, than the definite article belongs to the sub¬ 
stantive. ..." 

12. Although the term siibslaiilive Is preferred by jespeiseii (45, 
p, 66), the word noun is used In the present study for the. sake of 
convenience, 

13. Pronominal adverbs are classified with adverbs, altliougli 
they partake of the characteristics of both parts of speech in Je^pc^- 
sen’s (45, p. 68) classification. 
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14, In some of the tables a combination of inlinitives, partici¬ 
ples, and jferunds is presented. In other tables an ai'bitrmy ^rroupintf 
of adjectives, infinitives, participles, interjections, and the genindial 
construction, is given, These combinations were due to tlic necessity 
for reducing tile number of c]iissi/icati(>n.s for certain jiai ls of the 
investigation. In all cases the tables Indicate clearly the licadings 
which have been combined. 

15, In cei'tain tables, in order to .show i>o.s.sihle development in 
eacli, the adverbs, prepositions, and conjunctions were tabulated sep¬ 
arately. In other instances they were combined under the beading 
pm tklcs, used by jespersen (45, pp. 68-69). The procedure which 
was followed will be found in connection with each table. 

16, Jespeisen (45, p. 174) classifies articles with pronouns. In 
the present study, in order to show possible development in their use, 
they have been tabulated separately in some tables. In all cases the 
statemcnL is made in connection with the table if articles are included 
with pronouns. 

E. Accuracy of Scoring 

In classifying the pints of speech for the mass of diita wbicli formed 
the basis of the present investigation precautions were exercised to 
insure accuracy. After careful study of Jisseulkls of Knylhh Gram¬ 
mar by jesperson (45) the experimenter classified all the parts of 
speech in all tlie records. PrcViminary attempts had siiown the neces¬ 
sity for formulating the list of specific rules which have been enum¬ 
erated. In addition, a supplement was made for the inde.x lo Essen¬ 
tials of Eiifflish Graiiitiiar by Jespersen (45), with illustrations of 
various classification.? taken from the records of t)ic subjects, T his 
facilitatcti tlie scoring process and enabled the experimenter to be 
mucli more consistent than otherwise would have been possible. 

A check upon the accuracy of scoring was the comparison of the 
experimenter’s marking of the same records, a total of 54 hours of 
observation, in September and again in December. Numerous other 
records liad been scored in the meantime. Dcecnilier classifica¬ 

tion was made without reference to the previous work. I'lie disagiec- 
ments were due largely to change of opinion as to the use of Ijj iihens, 
tlic reversal of decisions as to whether an utterance should be classi¬ 
fied ns compiebensihle or incomprehensible, and to change tif view¬ 
point concerning the grammatical classification of certain words. 'The 
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re-scoi'ing of these records, which were the first that liatl been scored, 
corrected the errors where they were the most inimeroiis. I’lie writer 
made all the frequency distributions of the parts of speech, and in 
tabulating the records which had not been re-scored as described, 
relatively few errors were found. Each part of speech was examined 
for classification by the experimenter on at least t^Y^) different oc¬ 
casions. In addition, the debatable words were sciiiLini/.ed manj- 
times over the period of more than two years when most of the 
scoring was done. 


F. Explanation of Terms 

Tliroughoiit the investigation the word “setting" is used to refer 
to one of the four settings: Outdoor, Indoor, Dinner, or Picture. 
The term “group" refers to one of the socio-economic groups; 
Regular bo5's, Relief boys, Regular girls, or Relief girls, When the 
expression “age group" occurs, reference is being made to one of 
the age sub-divisions of one of the socio-economic gvovips as, the 
subjects 36 months of age, or all the subjects of a given age, As 
previously stated, “uniform records" are those in tvhicli the settings 
have equal weight, and for which the total time per subject is 280 
minutes (Tabic 4). The "nod-uniform" rccord.s also include inis- 
celfancous records, most of whicli were made in the Outdoor setting. 
Whcft these are iuclvided the observation time tot'.\ls 360 minwtes for 
each subject. The tables specifically iodicalc the fact if these data 
constitute part of the tabulations. 

Certain abbreviations have been used, as follows; Out. —Outdoor; 
In. —Indoor; Din. —Dinner; Piet. —Picture; Reff. —Regular; Rel .— 
Relief; M. —Males; F. —Females. 

All references to ages in the tables arc given in terms of months. 
The age groups contain subjects scattered throughout the range which 
is indicated. For instance, the age group, 30-35 months, may have 
cases in any or all of the six months which are included. 

The central tendencies, deviations, and critical ratios may be 
found in the tables in the main part of the study, while many of the 
correlations arc given in Appendix Ji. In the sclf-coiuiravisons of 
the several groups of subjects in the four settings, the fonmihi used 
was that for t!ie reliability of the difference between two means that 
arc correlated, as recommended by Cooke (14, p, 106). 'The 168 
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product-moment corrdations used in connection with this formula 
are given in Appendix B. Statistical analysis lias been based mainly 
upon formulae talccn either from the text by Cooke (14), or from 
that by Garrett (28). 




Ill, LENGTH OF SENTENCE 
A. Related Studies 
1. Reljablliiy of Senteitce Lenffih 

Investigators in tlic field of child psychology have long regarded 
the sentence length as one of the most valuiiblc indices of linguistic 
development, but measurement of the reliability of this criterion is 
n comparatively recent emphasis. 

McCarthy (57, p. 46) correlated the odd- with the cven-numbeved 
responses in order to see how consistently the children used sen¬ 
tences of a certain length, and obtaijied a correlation of .91, 

Smith (78, p. 17) stated concerning length of response that: 
"This failure to gain after four j'cars ai^d the extreme variability 
in tlie older children of the same mental ability make it seem prob¬ 
able tliat the sentence length as a measure of sentence development 
has no significance after four and onc-lialf years.” Smith also 
pointed out tlic fluctu«atioiis due to changes in "tlic activity of tl^e 
child, Ills state of excitement, and the subjects he is addressing.” 

Nice (67), in recording 13 hours of conversation for licv daughter, 
found the range of mean sentence length from liour to hour to he 
from 3,5 words to 4.5 words. 

Williams (90, p. 13) obtained .86 as tlic reliability of sentence 
length in his investigation. 

Davis (17) used subjects of ages five and one-half, six and oiic- 
lialf, and nine and one-half. For tlicso ages she obtained reliability 
coefiiciefits for the longest sentence ranging from ,59 to .86; for the 
mean of five longest sentences the reliability cocflicicnts ranged from 
.84 lo .92; for the number of one-word remarks the range was from 
.79 to ,94. The mean of 25 .sentences proved to be the mast I'cliahle 
at each age, with reliability coefficients ranging from .87 to .95. 

2. Sex Differences 

McCai'tliy (57, p. 54) found that girls were slightly superior 
in tlie length of sentence used at most age levels. Her findings are 
given in I'able 11 in comparison with those of tlic present study, 
Slic considered tJic differences between the sexes a.s “suggestive and 
possibly significant although they do not meet the stntisticid ciitei‘ii)n 
of the sigruficunce of a cliflercncc.” She called attention to the fact 
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that "girls may go tluough the developmental cycle niort: i\i])iilly 
than do lUc hoys» but tlw boys practically equal tlicin ut the. close 
of this rapid developmental period." 

Sinitli (79, p, 209) found in compaving boys and girls that "at 
two years tlie girls' sentences were signilicanily limgcv limn the 
boys'” and that “except at fwc years tlic girls’ sentences averaged 
slightly longer than did tlic boys' sentences,” 

Davis (16, p. 49) obtained a superiority in Idigtli of seiiieiiee for 
girls as compared with boys at ages five and one-half, six and nne- 
lialf, and nine and oiic-half years, indicating that sex differences are 
not confined to the preschool level in this criterion of hinguiige de¬ 
velopment. Davis (17, p. 72) also compared the long, sluirt, aiul 
mean sentences as measures of linguistic growth and concluded that 
the superiority of girls becomes “even more clear u’lien long sen¬ 
tences are the method of measurement." 

Fisher (27, p, 79) found for a highh’ selected group of 72 chil¬ 
dren that the mean number of words per response (or the girls was 
greater at cacli age except at 42 and 54 months, nl which levels tlic 
boys excelled, 

3. Sorio-Econoiuic Differences 

McCarthy (57, p. 57) found that Occupation Ciroiij) I was clearly 
superior to all otlicr groups in length of sentence used. For the com¬ 
bined 24 and 30 months age groups the mean length of sentence 
used by Group I was 5.7 words, but in Groups V and VI the means 
were only 2.0 and 1.8, respectively. 'Fhe didcrences between tlic 
upper and lower occupational groups were "statistically significant 
in all but the 18 months group,” 

Smith (79, p. 204) compared cliildrcn of llirec groups: {a) 
children from the preschool laboratory and similar background, {h) 
children from the free kindergartens and skilled lv\bnr groups, 
(c) the clay nursery children and those with similar background. 
She .stated that: “Class I in every case and at every age and in lioth 
situations used longer sentences than did the other two classes.” 

Fisher (27, p. 6) had 72 subjects from the Frafessiouul and Man¬ 
agerial Groups and a comparison of the mean inmiber of words jiei' 
response with the data from Smith and McCarthy, both of the 
latter studies having relatively heterogeneous groups, shows the 
marked superiority of Fisher's cases o\'cr those in the other studies. 
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Fislifi’s (27, ]), 80) subjects, for instance, bad scntejices with a mean 
length of 4.8 words at 24 months, while the subjects In McCarthy’s 
aj}() Smith’s studies for that level averaged 1.8 and 1.7 words, respec¬ 
tively. 

Stalnalcer (80) obtained language records from 1+ West Virginia 
subjects from Occupational Groups I, II, and III. Her findings 
also indicate the superiority of subjects from such socio-economic 
classes, inasmuch as her records clearly surpassed those of Smith’s 
subjects at tlic ages Investigated. 

Davis (IG, p. 61) found for her subjects of five and one-half, 
six and one-half, and nine and one-half, that children from the upper 
occupational groups made longer remarks than children from the 
lower occupational groups. At five and one-lialf years the girls 
from the lower occupational groups made sliorter remarks than the 
boys, but at nine and one-half years the boys from the lower occu¬ 
pational groups tended to use the shorter sentences. 

Little and Williams (54, p. 76) obtained data on sentence length, 
with many other measures of language development, for 285 cliildren 
of different socio-economic levels. They emphasized the fact that: 
“Ilclow normal mental age accompanied by an orphanage environ¬ 
ment appears to lower linguistic achievement at all ages included 
in this study. No conclusions arc drawn regarding how much the 
vetaidation is clue to lowered mental age and how much to cn- 
vironmenCai influences,” 


4. Differences 

Smith (78, p. 17) found a gradual increase in length of sentence 
for 88 subjects through four and one-half years. In a later study 
including 305 records, Smith found an increase at eacl\ age from 18 
to 68 months in the length of response, although the increase after 
four and one-half was small at each six-month interval. The cor¬ 
relation for age and length of sentence was .29 ct .043, ^vdtII mental 
age and questions held constant. 

Fisher (27, p. 80), using a selected group from tlie up()er occti- 
palional groups, found a lengthening of the mean response from 3.7 
u^'ords at 18 montlis to 9.5 at 54 months. Stain,-ikci' (80) likewise 
obtained a vapid increase in length of remark with age for 14 sub¬ 
jects of tivo tliroiigh four years of age. Williams (90, p. 14) .se¬ 
cured a conclaiioii of .68 T ,04 between chioiujlogical age and 
lengtli of sentence. 
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Nice (68) suggested that tlic length of sentence, as it dovclopod 
with age and as affected by other variables, was a criteriiin of speech 
growth with four main stages: single words; caily seiueiices aver¬ 
aging more than one and kss thaw three words; short scwtewcw wf 
three to four words; a transition stage, and llic belter established 
sentence of six to eight words. 

Day (19) found an increase in tlie length of response with age, 
singletons being superior to twins in Iciigtli of seniences iiscil. I he 
superiority became more marked with age. iVIcCartln' (57, p, 54) 
likewise noted a lengthening of the sentence witli age, the mean 
lengths at 18 and 54 months being 1.2 and 4.6 words, respectively. 
'With subjects of five ami onc-lv.\lf, six ami onc-haU, and nine and 
onc-half years of age, Davis (16, p. 49) obtained conclusive evidence 
that the sentence increased in length beyond the pic.scliool age. Tlic 
means for the subjects of the ages stated were 4.0, 5..1, and 6.5 words 
per sentence, respectively. Day, McCarthy, and Davis uscil the 
same procedure in obtaining data. 

McCarthy (58, p. 296) reviewed many iiivcstigallons and con¬ 
cluded that: "These studies all seem lo indicate that al lbe.-:e early 
ages the mean length of response is a signiheunt measure of the de¬ 
velopmental process. There is a marked increase with age which is 
most rapid up to three and onc-half years.” 

5, Differences in lulellujeucc 

Williams (90, p. 14) secured a correlation of .69 di .04 between 
mental age and length of sentence. Smilli {79, p. 2)0) reiiorted a 
smaller correlation, a coefficient of .39 dr .04, between sentence length 
and mental age, with questions and chronological age licld conslatu. 
Davis (16, p. 55) obtained correlations between sciueace length 
and intelligence at five and one-half, six and onc-half, and nine and 
onc-half years as follows: .48 ± .03, .21 ± .08, and .20 ±. .06. 

6. Differences in 6V</in<; 

McCarthy (56) used 31 children two years and four months to 
four years and eleven months of age as subjects when she recorded 
language in two different situations: with the c.xperiinentcr, indoors, 
and with other cliiklrcn, outdoors. In both settings, 50 consecutive 
remarks were recorded, ^ he mean length of respeuwe fur the luiys 
indoors was 3.61 and while outdoors it was 3.94 words, 'riu- girls 
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showed almost the same result in both environments, 4.41 and 4.45. 
That the subjects did not actually respond alike, however, is indicated 
by a correlation of .54 as obtained between the mean lengths of 
icsponsc in the two situations. In conclusion, IMcCaitliy stated; 
“This study indicates quite clearly that, for work with groups, the 
situation has little effect upon the mean length of response, hut that 
in order to get an adequate measure for any individual child it is 
necessary to obtain samplings of conversations in several different 
situations.^ 

Smith (78, p. 18) emphasized the importance of control of set¬ 
ting, as follo\vs: “This makes it evident that it is necessary, if sen¬ 
tence Icngtli is to be considered, that the children be in comparable 
situations, for example, engaged in reasonably active play with tlicir 
fellows, with very little adult attention.” 

Smith (79) investigated the differences between lengths of sentence 
where the cliild was at home with adults (Situation //) and where 
he was engaged in play with otlicr children (Situation C,) using 
152 records of boys and 153 records of girls of 18 to 68 months of 
age. At each age* level, tlic sentence lengths were greater in Situa¬ 
tion /J. Smith st.Tted fliat “tlii.s difference is stati.stically significant 
at four and five j'C.ir.s as well as for the whole series." Smitli's pro¬ 
cedure differed from McCaitliy’s in that in Smith’s study the ob¬ 
server did not address the child unless necessity arose; whereas, In 
McCarthy's investigation some of tlic responses were elicited by 
questions and consequently the percentage of answers, usually shortci' 
than average sentences, was higher in McCarlliy's study. Smitii 
(79, p. 189) also pointed out other possible explanations of the 
differences in results of the two studies. For the 20 children who 
were observed by Smith (79, p. 190) in both Situations /J and C 
tlie mean sentence length was 4.4 and 3-5, respective!}*. In Situation 
/I more compound and complex sentences, more questions, and fewer 
single-word, negative, and imperative sentences occunccl. 

Anderson (2) studied 150'word passages written by student.s 
wliose mean age was approximately 19 years, and concluded that 
“witiiin the language product of a single individual indices of v\’rit- 
teii language vary with the situations in winch language is used and 
witli the .subject matter.” 



38 


OJiNliTIC PSYCHOLOGY >lON0GRAl*llS 


7. JmUv'iditiil Differences 

Pnc to one or more of tlie factors which have been ineiitloiu-d, or 
to other variables which may be as important, itKlividmil (lilVeieticts 
in sentence length are striking. Davis (l7) htund fur 436 subjects! 
tliat about 20 per cent of the sentences were one wo»'d in lengtli. 
while there were many sentences that reached 20, 30, or even .SO 
M’ords. The range in length was from one word to 56 avoids, I'lic 
mean of all 50 remarks at age five and onc-half M-as 4.57, hut the 
mean of tlie five longest remarks was 10.3, and the mean of the 
longest sentences was 13.5 words, 

Nice (70) stated that the average length of sentence used by the 
Brandenburg’s daughter at age three was 6.6 words and at iigv four, 
7,5 words; by Kirkpatrick's daughter at four, 7.0 words; by Boyd’s 
daugliter nt ages three, four, and live, 6.4, 6.9, and 7.5 words, re¬ 
spectively. Tliese means arc much superior to those fomid by Mc¬ 
Carthy (57) and Smith (78). 

McCarthy (57, p, 62).'Day (19), and Davis (l6, pp. 52-62; 18) 
have demonstrated the superiority' of the child who lias iiuich con¬ 
tact witli adults, and the superiority of only children over twins 
and singletons. Davis (18) stated that "onlipcss incrcitscs the leugtli 
of sentence as much a.s fourteen mouths of chronological age.” 

8. Differences in Other Factors 

Portenier (74) used 25 preschool children in a TeOc’ial Tiiicigency 
Relief Administration Nursery School atid found tliat tlic 
adjusted children” surpassed those who were in the “inediumly wcU- 
adjusied gioiip'' in mean sentence length. These two groups ex¬ 
celled the "poorly adjusted cases” although the latter were older 
chronologically and mentally. Tltc mean sentence Icngtlrs (or the 
three groups, wluch were 41, 39, and 49 months of age, respectively, 
Were 3.2, 2.8, and 2.6 words. 

B. Analysis of Data 

The data in this chapter arc based upon analysis of the uniform 
records (Table 4) which included 280 minutes jicr .siihjocl. A.s 
pTcviousiy described, four records from each sotting were u.scd lor 
each subject. Tliis was made possible by obtaining the means for 
four Outdoor periods, for instance, by averaging reriods ], 5, and 9 ; 
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Periods 3, 7, and 13; Periods 2, 6, and 10; Periods 4, 8, and 12. 

Only comprehensible verbal bebavior is treated in the present 
section since it seems inadvisable to put meaningless syllables on a 
par ■with words, The incidence of noii-coinprebcnsible vocalization 
will be gi>'cn in a later paper. 

1. ReliabiUfy of Sentence Length 

Inasmuch as the length of icponse is regarded as an important 
index of language development, the reliability of the ntcasui'c is of 
interest. The Pearson product-moment correlation technique was 
used to obtain correlations between the odd-cvcn-numbcrcd periods 
for tlie Outdoor and Indoor settings. These two situations constitute 
ttvelve and cightj respcctivelj', of tlic 28 uniform periods, as shown 
in Table 4. I’lic data referred to in Table 5 were divided by the 
odd-even method, and since tills I'nciliod takes account of only one- 
liaif tlie actual data, the cocflicicnt.« were corrected by using the 
Spenniuin-Hrown propliccy fonnula. The results, sliowu in Table 5, 

TAHLE 5 


RiiMANcf.rrr C’tmrnoiKNrs or LcMcrif of l<r.si*ONsrv roa Aon Gnoups (BAsao 
ON OtrtnooR-lMoooR UNiP 0 R.\f Records) 


C. A. 

Rcarsou r 

P P 

Id 

.88 

±.014 


.93 

.010 

42 

.89 

.014 

4S 

.88 

.016 

5+ 

.86 

,015 

60 

.78 

.033 


indicate satisfactory reliability. The lowest correlation, .78±,033, 
occurs at tlic 60 months level, and the IukIicsi, ,93±:.010, at the age 
of 36 months. The mean sentence length may be considered a rea¬ 
sonably reliable measure of language development in the present 
study. 

2. Differences Accompanying Changes in Setting 

In Tables 6 .i/id 7 are given the "Central Tcjulencic.s and Devia¬ 
tions for Number of Comprehensible Words per Response” ns sj^oken 
by Regular boys, Relief hoys. Regular girls, and Relict girls, in the 
several sctting.s. 'Die respective means for Regular anil Relief boys 
in all settings arc 4.56 and 3.98 words per ic.sp(»nsc, The longest 
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TABLE 6 


CENTRAI- TENDRNCIUS AMD DoVIATIONa FOR NOWDER OF COMPREHENSIBLE 
Words Per Response Spoken dy Regular HoIys and Relief Boys in 
THE Outdoor, Indoor, Dinner, and Picturr Sritinos 


Selting 

Itcgular boys 

Mean SD 

Relief lioys 
Menn SD 


Out, 

4.60 

1.34- 

.15 

4,10 

1,52 

.17 

Jn. 

4,60 

1.4+ 

.16 

4.11 

1,28 

.14 

Dill. 

4.52 

1.32 

.15 

3.96 

1,3+ 

.15 

Piet, 

4.51 

1.29 

.14 

3.73 

1,27 

,14 


TABLE 7 

Central Tendencies and Deviations for Number of Compruhicnsible 
Words Per Response Spoken dv Regular Giri^ and Relief Girls 



IN THE Outdoor, Indoor, Dinner, 

AND Picture 

Sp-rriNGs 




Regiiltir girls 

Relief tfirl.s' 


Setting 

Menn 

SD SD„, 

Mean 

SD 


Out. 

4.90 

1.45 ,18 

4.89 

1.43 

.17 

In, 

4.89 

1.38 .17 

4.79 

1.30 

.16 

Din, 

4,8G 

1.21 .15 

4.59 

1,21 

,15 

Piet, 

4.83 

1.05 .13 

4.73 

1,34 

.16 


utterances occur in the Outdoor and Indoor settings, and the short¬ 
est in the Picture setting. The respective means for Regular and 
Relief girls in all settings are 4,87 and 4.75 words per response. 
The longest responses are to be found in the Outdoor and Indoor 
settings. The shortest for Regular girls occur in the Picture situa¬ 
tion, and for Relief girls in the Dinner setting. 

In Appendix B are given “Correlations between Mean Sentence 
Lengths Used in the Compared Settings b 3 ' Regular and Relief 
Boys." The 12 correlations range from .88 to ,95 and incUciitc a 
marked tendency for subjects who use long sentences, fur instance, 
in the Outdoor setting, to have similar tj'pes of utterances in the 
other settings. 

In Appendix B correlations for Regular and Relief girls also are 
given. They range from .90 to .94, and likewise indic.ttc tJi.-it sen¬ 
tence length in any one setting tends to be markedly similar to tliat 
used by the subjects in the other situations of the present investigation. 

In Table 8 are given the “Critical Ratios of tlic Differences be¬ 
tween Specified Settings in the Number of Comprehensible Words 
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per Response for the Group Specified." The corrcktions involved 
in the formula may be found in Appendix B and tl\e means, standard 
deviations, and standard errors of the means in Tables 6 and 7. 
The standard error of the mean was used as the measure of relia¬ 
bility, and a critical ratio of 3.00 may be taken as indicative of a 
statistically significant diflerence. In giving comparisons of settings, 
tl)c situation wind) lias tlic larger mean will be menlioncfl first. 

In the self-conipansons of Regular boys (Table 8) in die several 
settings, no differences satisfy the criterion of statistical reliability, 
the largest critical ratio lieing 1.92. However, the odds arc between 
88 and 97 in 100 that there arc true differences betrveen tlic Indoor- 
Dinner, Outdoor-Dinner, Indoor-Picture, and Outdoor-Picture set¬ 
tings when the specified comparisons are made. 

For Relief boys (Tabic 8), three of the six critical ratios indicate 

TABLE I 

CaiTicAi, Ratios or rut DiffIsbumces Between Specified ScrriNcs iM Num- 
Qf!R or COMPRKflENSJDLl! WORDS PeR RESPONSE MK TflE GrOUI’ SrECIKIKI) 
(Correlated Observations) 


Setting 

III. Piet. 

Dill. 

Settinjg 

In, Piet. 

Din. 

Piet, 

Regular boys 

1,53 


Piet. 

Relief boys 

6.03 


Din. 

1,21 0.21 


Din. 

2.38 3.90 


Our, 

0.00 1.92 

1.33 

Out. 

0.13 4.74 

1.73 

Plct, 

Regular girls 

0,77 


Piet. 

Relief girls 

0,94 


Din. 

0,.t8 0.48 


Din. 

3,64 2,12 


Out. 

0,14 0.89 

0.63 

Out. 

1,35 2,54 

4,76 


completely reliable differences as a result of the self-comparisons in 
tlie several settings, as follows: Indoor-Picture; Outdoor-Picture; 
and Dinner-Picture. In addition, there are 96 and 99 chances in 100 
tliat there aie differences greater than zero which arc not due to 
chance, resulting from the Outdoor-Dinner and Indoor-Dinner 
comparisons. 

In the self-comparisons of Regular gills in the four settings, no 
nitical latios indicate reliable (lliTcrence.s, the largest being 0.89, 
The differences between mcan.s do not exceed 0.07 vvoi(l.s. 

The length of verbal response used by Relief girls seems to be 
more affected by change of setting than that of any other group. 
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except Relief boys. Two of the six crilicfil ratios indicate statistical 
significance, and they arc the result of comparing the Dinner setting 
with one of tlie other settings, ns follows: Ontdooi-l^jiuier; and 
Indoor-Dinner, The comparison of tlic Outdoor-Picture situations 
results in virtual signihcancc, there being approximately 99.5 chances 
in 100 tJiat a true difference greater than zero exists. 'I'he critical 
ratios for the Outdoor-Indoor, and Picture-Dinner comparisons in¬ 
dicate 91 and 98 chances in 100 that there arc true differences 
whlcli cannot be accounted for hy* clumce. 

If the observations are treated as if they are uncorrelatcd, tlie 
critical ratios in Table 8 arc reduced in size. Those for Regular 
boys and Regular girls already arc indicative of statistically insigni¬ 
ficant differences between the compared settings, niul ■with the un- 
corrclatcd observations as a basis the largest critical ratio is 0.44. 
Relief subjects (Table 8), witli correlated observations used as a 
basis, have live critical ratios indicative of reliable cliftcrenccs be¬ 
tween the compared settings, When tlie observations arc ircntctl 
as if uncorrelatcd, the largest critical ratio is 1.92. 

In Table 9 may be seen the percentage of one-uviid utieiances 


TABLE 9 

Pr.RCRNTACE OK OHF.-WORD RESPONSES OY A(!E. GrOUI’, 5EX, aNI) SiriTlNO 


Setting 

C A 

BeR. 

Boys 

Rel. 

All 

Reg. 

Girls 

Rcl. 

All 

All 


30 

18,5 

23,6 

21,1 

17,0 

19.9 

18.5 

19.8 


36 

14.0 

19,3 

16,7 

12,3 

IS.7 

14.0 

15,4 


42 

10,3 

16,5 

13,4 

10.7 

9.0 

9.9 

11.9 


4S 

7.9 

8,4 

8.2 

6,2 

8.6 

7,4 

7.8 


S+ 

8.2 

9,4 

8.8 

5,9 

7.2 

6.6 

7.7 


60 

7,5 

7.9 

7.1 

6.4 

S,7 

7,6 

7,7 


All 

11.1 

H,2 

12.7 

9,3 

11.5 

10,3 

11,7 

Out. 

All 

8.6 

10.8 

9.7 

6,4 

8.8 

7,6 

8.7 

In. 

All 

8.2 

12,7 

10,5 

9,9 

9,7 

9.8 

10,2 

Din, 

All 

6.7 

9.9 

8,3 

7,8 

9,8 

«,H 

8,6 

Piet. 

All 

15.+ 

18,3 

16,9 

11,2 

13.2 

12,2 

14.6 

All 

All 

9,7 

12.9 

11,4 

8,8 

10,4 

9.6 

10,5 

in the various settings for the several 

group.s. 

In the 

Picture 

skua- 


tion, the one-word responses comprise 16.9 per cent of the ulleraiices 
for boys and 12.2 per cent for girls, In the other settings the pro¬ 
portions arc less, the respective pcrcentagc.s for Outdoor, Indoor 
and Dinner records being 8,7, 10.2, and 8,6. It is possible that 



FLORKNH M. YOUNG 


43 


the question-answer incidence in the Picture setting may account 
for tile liiglier proportions in that situation. For “All” settings 
combined tlie proportions tor Regular- boj^, Relief boys, Regular 
girls, and Relief girls are, respectively: 9.7, 12.9, 8,8, and 10.4. 

In Table 10 arc given the critical ratios of the differences between 
settings for “All Subjects.” In this case, the method of computing 
the critical ratios was not the same as that employed’ in connection 
with those given in Table 8, inasmuch as the critical ratios for “All 
Subjects" ill Table 10 arc not based upon a formula whicli involves 
the correlation between settings. Undoubtedly, the critical ratios 
would have! been larger, if the same procedure as was used for the 
results in Table 8 liad been followed. With t)ie method which 
was employed, no critical ratio exceeds 0,86, and it is apparent, for 
the combined groups of “All Subjects,” that the Icngtli of response 
does not change greatly from setting to setting in the present investi¬ 
gation. However, it should not be forgotten that five of the 24 
self-comparisons of specific groups (Table 8) result in statistically 
significant differences, and nine other such comparisons indicate rela¬ 
tively large differences. It appears th.nt under certain conditions 
changes in setting may be concurrent with marlced fluctuations in 
the Icngtli of response. Il should be noted th.-it the critical ratios 
wiiich satisfy the criterion for statistical significance occur only for 
Relief subjects, and only when the Dinner witting, in the case of 
Relief girls, or the Picture setting, in the case of Relief boys, is 
compared with other settings. 

In suminarifiing, it should be restaterl that the Dinner and Pic¬ 
ture settings may be associated witli statistically significant changes 
in sentence Icngtli as compared with other setting.?, in tlie case of 
Relief subjects. Regular boys change markedly in length of response 
vvlien certain changes arc made In setting but the differences do not 
satisfy the criterion for statistical reliability. Regular girls, who 
surpass all other groups in sentence length, show very slight changes 
concurrent with shifts in setting, in tliis criterion of language de¬ 
velopment. Apparently the four groups were not identiciilly affected 
by the four different settings in which they were placed, Judging 
from tile results of the combined groups of “All Subjects” (Tabic 
10), .sLudics of .sentence length made in the Picture setting, a 
situation somewhat similar to that used by McCarthy (57), may 
be expected to yield findings representative of tliosc winch would 
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be secured in any of the other three settings, if the suhjects arc 
of both sexes and come from widely differing socio-economic levels, 
as in tlie present investigation. If, however, a iel;itively lionio- 
geneous group is being studied it seems advisahlc to scenic responses 
in several differenir types of situation. This appears to be especially 
important if the subjects arc of low socio-economic status. 

3. J'aruifioiis /Jccainfiaiiyinff Differences in Socio-I'lconoinic 
Status or Sex 

Table 10 shows tlie “Critical Ratios of tl>c Differences between 
Compared Groups in Mean Nuinher of Comineheiisiblc Words per 
Response in the Settings Specified.*’ Comparisons of sentence length 
used by Regular and Relief boys indicate statistically significant 
differences only for records made In the Picture setting, hut the 
critical ratios resulting from comparisons in the other three settings 
indicate from 98 to 99.7 chances in 100 tliall tlicrc arc true differ¬ 
ences between the two groups. There is not a statistically significant 
difference between them when they are compared on tlic basis of 
the combined settings, although the critical ratio nf 2.HI indicates 
about 99.74 chances in 100 that a true difference exists, In this 
group comparison, the socio-economic status differs and tlie sex factor 
is constant. 

Wlien Regular girls and Regular hoy.s arc compared, the socio¬ 
economic status being relatively constant anti sex differing, none 
of the critical ratios for specific settings indicates the presence of 
a statistically significant difference. However, the odds arc hctwocii 
89 and 96' in lOQ that there are true differences between the two 
groups, the girls having the longer scntcncc.s. For the combined 
(All) settings, the critical ratio of 1.48 means that there are approxi¬ 
mately 93 chances in 100 that the true difference is greater than zero. 

Group comparisons show Regular boys and Relief girls to have 
relatively similar records as regards length of response. The latter 
excel Regular hoys in all comparisons. However, the largest critical 
ratio is only 1.26, and that for the combined settings is hut 0.86. 
The similarity of the two groups is especially nntctvorlhy since they 
differ both in sex and in socio-economic status, 

The largest critical ratio occurs in the Dinner setting and it indi¬ 
cates approximately 90 chances in 100 that tlicre is a true diflci cnce 
greater than zero when Regular and Relief girls are compared, 



FLORBWII M. YOUNG 


45 


No othej' critical ratios exceed 0.55, which is the result of comparing 
tlie two groups in the combined settings. 

In spite of llie fact that they belong to the same socio-economic 
level, Relief girls and Relief boys differ markedly in mean sentence 
length. The former excel Relief boys, and the comparisons of 
records in speci/ic and combined settings result in statistically sig¬ 
nificant differences in all instances. 

The largest differences between any two grovips are those from 
comparisons of Regular girls and Relief boys. Regular girls greatly 
surpass Relief boys, and all critical ratios indicate highly significant 
differences. For the combined settings, the critical ratio is 4.29. 
The greatest difFerence occurs in the Picture setting, with a mean 
sentence length of 4,83 for Regular girls, and 3.73 words for Relief 
hoys. In this group comparison both sex and socio-economic differ¬ 
ences arc present. 

Do the combined groups of girls surpass the two groups of boys 
in mean length of response? Girls excel boys, but the critical ratio 
of 2,62 (Table 10) does not satisfy the criterion for statistical sig¬ 
nificance, although it indicates approximately 99.5 chances in 100 
tliat the true difference is greater than zero. The differences be¬ 
tween the two groups of girls and Relief boys arc marked, since all 
comparisons, both in specific and combined settings, result in reli¬ 
able differences, The differences between the two groups of gills 
and Regular boys are statistically unreliable, since no comparisons 
in specific or coinbijied settings result in ciitical ratios greater tlian 
1 . 68 . 

Do the combined groups of Regular subjects surpass Relief cases 
in mean lengtli of response? Regular subjects .arc superior, but the 
critical ratio of 1.76 (Table 10) is not indicative of n st.utistically 
significant difference between the two .socio-economic levels. The 
differences between the tsvo groups of Regular subjects and Relief 
boys are marked, since five of the eight comparisons in specific set¬ 
tings result in reliable differences. The differences between the two 
Regular groups and Relief girls, how'cver, are negligible, inasmuch 
as the largest critical ratio resulting from comparisons in specific 
or combined settings is 1.29, 

It is of interest to observe the instances where sex differs and the 
socio-eennomic factor is relatively constant. I'his is true for Regular 
piils-Rcgulnr boys and the critical ratio is indicative of an insignifi- 
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TAIILK 10 

CniTicAL Ratios of tiik Dikferknces DhTWKiix (inni/i's in Mkan 

Numdhr of Compreiii!Nsibi.k WoHoa Pkr Resi’on’se in riit. SiiriiNcs Si’i-xiiTiiu 


Set- 

tiriK 

Out. Ill. Din. Piet. All 

Set- 

liiig 

Out. In. Din, I’irt, ,M1 


Regular boys—Relief l)»ys 

Regular girls—Relief girls 

Out. 

il7 

Out. 

0.0+ 

In, 

2,33 

In. 

0.43 

Din. 

2.67 

Dift. 

1.2'J 

Piet. 

3.90 

Piet. 

l).4 8 

All 

2.81 

All 

o.ss 

Rcgiilnr boys—Regular 

Relief lifiys—Relief girls 

Out 

1.30 

Out. 

3.29 

In, 

1.26 

III. 

3.2+ 

Din. 

1.62 

Dill. 

3.00 

Piet, 

1.6S 

Pin. 

•1.76 

All 

1.48 

All 

3,71 


Regular bays—Relief girls 

Kelicf Imys—Rejnilar girls 

Out. 

1.26 

Out. 

3.20 

In. 

0.S3 

In. 

3,55 

Din. 

0.J3 

Dill. 

+.29 

Piet, 

1.05 

Pirt. 

5.79 

All 

0.86 

All 

4,29 


All subjects 


IJnVS —(iil'Is 

Out. 

- 0,09 0.64 0.86 - 

All 

2.62 

In. 

0.55 0.76 - 


Rcgnj.ir—Relief 

Din. 

0.19 - 

All 

1,76 


cant difference, on the basis of the combined settinR-s. A similar 
type of grouping is found for Relief girls-Relief boys, iiiul in this 
ease the critical ratio of 3.71 is sufficient to show statistical signifi¬ 
cance (Table 10). 

It is likewise important to note the instances in ■wliich the socio¬ 
economic factor varies and the sex factor is constant, as for Regular 
boys-Rclief boys. Tlie comparison made on the basis of tbc com¬ 
bined settings indicates about 99.74 chances in 100 that tlieic is a 
true difference greater tlian zero. A similar type of grouping is 
found for Regular girls-Rclicf girls, and none of the (liflcicnccs for 
specific or combined settings is statistically reliable, the largest critical 
ratio being 1.29. 

It is apparent that effects of sex and socio-economic status do not 
adequately explain the differences existent in the length of resiionsc, 
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since the iiiiclings aj'e jiot consistently indicative of a i^ositivc re¬ 
lationship. In tills connection it should be again emphasized that 
the critical ratios for tlie cximparisons, in the coinbinecl settings, of 
Regular girls-Relief hoi's, and Relief girls-Regular boys, with sex 
and socio-economic differences existent in both pairs, tue 4.29 and 
0.86, respectively. Neither sex nor socio-economic status can be tlie 
basic explanatory factor when the comparisons of similar types of 
groupings result in such diflerent findings. 

4. Differences rlccompanyi^'O f'ni-ialioiis in Age 

Previous investigators have found an increase with age in the 
length of verbal response, and typical findings have been cited earlier 
in the chapter. 

In Table 11 is given the "Mean Length of Verbal Response for 
the Present Study as Contpared u'itli McCarthy’s Resvilts," It will 
be noted that the means art- not identical witi) those obtainable from 
Tables 6 and 7. In the latter tables, all ages are combined into 
one group and the results presented for the four settings. In Table 
11 the results are given by ages, and since the number of subjects 
is not exactly the same In tlie six age groups tlic means resulting 
from use of the two procedures arc not always the same. 

For the individual and combined groups there is a gradual increase 
witli age in senicnce length. The mean for the v^resent study at 
30 montiis is 3.2 words, and al 60 months it has increased to 5,2 
words. At all ages, Relief subjects arc surpassed by Regular sub¬ 
jects and boys are excelled by girls. 

McCarthy's results also arc given in Tabic 11 and it vvill be 
observed that the means of the present study are somewhat larger 
tlian those obtained in her investigation. This may be due in part 
to the fact that the age groups in the two studios are not identical. 
McCarthy's (57, p. 25) groups were so selected that each child 
was observed within a month and a half of the age at which he is 
clas.sifiei]. In the iircsent investigation the ago group, 30-35 months, 
includes .subjects in any months williin that range. Ii5 addition, tlie 
differeiice in ,settings iii.iy account for some of the diffcienccs in 
the re.sults. 'J'hi.s sccm.s probable inasmuch as it has been shown 
that three of the four groups in the presciit stud?- liave their shortest 
responses in the PictiirL* setting, and seven of the twelve comparisons 
of tins setting with other situations result in marlcccl or statistically 
significant iliffevences (I'ablc 7). 
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Another factor which should not be overlooked is that of tlie 
rules for conn ting words. For instiincc, “wont" was classified as 
two words in the present investigation, ^Yhilc McCarthy regarded 
it as one word. 

Smith’s (79) means for similar groups are 2,5, 3.5, 4,3, 4,6, 4.9, 
ai\d 5.0 words, per sentence. The subjccLs were classified so tliat 
the group of 30 months includes tlie range, 27-32 montlis, 

In Table 9 inay be .seen the percentage of one-word remark.s in 
t)}e various settings for the several groitps. The yoiuigcr subjects 
have a miicli higher proportion of this lengtli of response, the de¬ 
crease with age being found in each of the four groups. For the 
combined gruup of subjects at 30 months of age, 19.8 per cent of 
all remarks are one word in length, but for the 60 months age level 
only 7,7 per cent are of that length. The greatest decrease comes 
in the interval between 30 and 42 montlis, allKough the four groups 
do not show tlie same rate of decrease. 

5. Differences /fccompanyhiff T''ariations in Inteiligoice 

Differences in length of utterance accompanying variation in in¬ 
telligence may be observed by comparing the percentile ranks for the 
several groups for whicli differences have been obtained in tlie various 
comparisons. The percentile ranks were .secured from admini.stcring 
the MerrUI-Pafnier Scale of Mental Tests (82) to the subjects, as 
previously dcs'cribed. The ccmparisons, based on the critical ratios 

TABLE 12 

Percdntii.e Ranks Odtmned on The Jl/ Senh of Mental Tests, 
Means ron the Groups, and Ciuticai. Ratios of the DiFraaBNcFS 
JJErwEfiN Groups ron Numrer of CoMKiEirENsCDEH Words Per 

JilSPOHSB* 


Gronp.s 

compared 

Mean length 
of response 

Peiceiitlle 

rallies 

Critical 

ratio.s 

Regvilar—Relief 

4.70 

4.33 

70 

+6 

1.76 

Girls—Boys 

4.81 

4.26 

58 

58 

2.62 

Reg. B.—Rel, B, 

+.56 

3.97 

69 

46 

2,31 

Reg. G.—Reg. B, 

4.R7 

4.56 

71 

69 

1,48 

Reg, G,—^Rel, G. 

4.87 

4.75 

71 

+5 

0,55 

Rel. G,—Rel. B, 

4.75 

3.97 

45 

46 

3,71 

Rel. G.—Rcr. B. 

4.75 

+ .56 

45 

69 

0.S6 

Reg. G,—Rel. B, 

4.87 

3.97 

71 

46 

4.29 


"III nmning the Eroups and in stating menus and percentile ranks, tlie 
results oF llie superior group are given first. 
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in ''Air settings, nrc stated with the pcrcciitilc vunks in 'rahlc \2. 

Regular subjects, with a mean percentile rank of 70, surpass in 
mean sentence length Relief cases for whom the percentile riink 
is 46, and tlie critical ratio of 1.76 means that there are 96 chances 
in 100 that the true difference is greater than zero. Regular hoys, 
until a percentile rank of 69, surpass Relief hoys whose rank is 
46, tlie critical ratio of 2.81 indicating approximately 99.74- chances 
in 100 that the difference cannot be accounted for l>y chance. Also, 
Regular girls, with a percentile rank of 7l, excel Relief hoys whose 
percentile rank is 46, the critical ratio being 4.29, Ilou'cvcr, similar 
comparisons between Regular girls-Rclief girls, with lespcctivc per¬ 
centile ranks of 71 and 45, result in statistically insignificant differ- 
ciiccs. In addition, the fact should he noted that Relief girls-Rclief 
boys, with practically the same percentile ranking, differ signifi¬ 
cantly in mean sentence length. 

Apparently, intclliBcncc ns measured in this study is not ii con¬ 
sistent determiner of the mean length of utterance, 'I'lic varirililes 
are numerous and it is diflicult, If not Impossible, to separate lliem 
sufficiently to ivanant definite conclusions as to causes. I'lailier in 
the clirpter were given the relationships between length of response 
and mental age, or between length of response and inielligcMicc, as 
obtained by four investigators. The reported corielations ranged 
from .20 to .69, indicating wide differences in the findings. 

6. Differences Accomfiaiipng Variatmi hi the Nitmber of Sihliiiffs 

Writers liave disagreed ns to the possible effect of the nunihcr 
of .siblings upon the language development of preschool sulijocts, 
tliercfore it is a matter of interest to observe any possible relation¬ 
ships in the present study. 

It should be stated that the criterion of an only chihl in this 
investigation is a record of no siblings less than 15 years of age at 
the time of the langtmgc recording. The incidence of only children 
in the four groups is as follows; Regular boys, 55 per cent; Regular 
girls, 53 per cent; Relief boys, 10 per cent; and Relief girls, six 
per cent. 

Regular subjects far surpass Relief cases in tlie Incidence of 
"onliness,” but the critical ratio from comparison of length of re¬ 
sponse fails to satisfy the criterion for statistical reliability. Il 
indicates, however, 96 chances in 100 of the existence of a true 
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difference. A^jiin the close resemblance of the records of Regular 
boys and Relief girls composed, respectivcli', of 55 per cent and six 
per cent only children, must be noted. Relief girls and Relief boys 
have very similar records of "onlincss" in their respective groups, 
but tlicre is a statistically significant difference between them in 
length of response. 

To attack the problem from another angle, the number of siblings 
for each group may be counted. The groups had the following 
numbers of siblings who were less than 15 years of age at the time 
of the language recording: Regular boys, 12; Regular girls, 9; 
Relief boys, 31; and Relief girls, 23. Relief subjects far surpass 
Regular subjects in number of siblings. The possible effect of 
sibling incidence is indicated by the fact that Regular girls, with a 
total of nine siblings, significantiy surpass Relief boys, who have a 
total of 31 siblings, tn inc.in length of utterance. Also, Regular 
boys excel Relief boj's in mean .sentence length, the critical ratio of 
2,81 indicating approximate)}' 99.74 cltanccs in 100 of a tnie differ¬ 
ence greater than »ero. However, Relief girls arc .significantly 
superior to Relief boys, althougli the two grotips have almo.st tiie 
same average number of siblings. Regular girls and Relief girls, 
with 9 and 23 siblings, rcspcctivclj', arc more alike titan any other 
groups in mean length of utterance. Almost as great a similarity 
exists between Regular boys and Relief girls, with 12 and 23 sib- 
• lings, respectively. From tins analysis, it appears that the number 
of siblings is not a factor which exerts a consistent influence upon 
mean length of response. 

7. Differences Accompanying Variation in Other Factors 

Responses vary in length from one word to 39 words, the latter 
sentence occurring in the record of a boy of 53 months, A Relief 
boy whose maladjustment ■will be described in a later chapter had 
the shortest mean sentence length. Although classified in the 42 
months age group, his responses averaged only 2.4 words in length, 
a record inferior to that of the subjects 30 months of age. His 
inahicljnstincnt apparentl}'' influenced length of respo/i.sc .and .also tlie 
number of word.s .spoken per JO-minutc period. 

F.actor.s .siicli .as fatigue, unu.sual home schedules, wcatlicr, Icngtla 
of .scliool c.xpciicncc, and state of excitement, probably affect tlie 
U-ngtli of i'i?.«ponsc in some instances. These factors liavc not been 
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controlled or measured in the several settinRs. Sonic of tliem have 
been referred to in the description of procedures and settings. 

It IS assumed that individuals arc distrilnitcd somcnvliut accordinjr 
to tlie normal probability curve when adequate samples of tlic niean 
length of response are obtained. The implications (if siicli an as¬ 
sumption liavc been dearly stated by Edwards (2-I-), I'hc iiiciins 
for the several preschool ages probably fall below tliosc of older 
subjects, Davis (16, p. 49) Indicated that at .six ami oncdialf and 
nine and onc-lialf 5 'ears the average lengths of response! wene 5,3 
and 6.6, respectively, an increase over the results of the present 
study, 

C. SUMM.ARY 

1, The reliability of the observations of the length of tl\e response 
is indicated by correlations bcLwecn odd-cvcn-iiumhercd records (uni¬ 
form Outdoor and Indoor records) which are .86 d.: .015 or higher 
at all ages except at the 60-nionllis level wlicrc the coefTicient is 
.78 ± .033. 

2, Correlations between any two of tlic setting.^ arc .88 or liighcr, 
indicating a rnarlced degree of consistency in tlie length of response 
used bj' the subjects in the different settings. 

3, The mean lengtli of response obtained in the combined set¬ 
tings is as follows for Regular boys, Relief hoys, Regular girls, and 
Relief girls respectively; 4.56, 3.98, 4.87 and 4.75 woi'ds. 

4, The length of response shows variations which apparently 
are concomitant with changes in settings, a.s follow.s: 

(rz) Of the 24 self-comparisons of siwcific groups in the sev¬ 
eral settings Only five result in statistically significant tliffcrenccs, 

(i) From six self-comparisons of “All Subjects” as a com¬ 
bined group no reliable differences rciailt, and the largest critical 
ratio is 0.86, Apparently the length of response is not greatly in¬ 
fluenced by changes in setting. 

5, Tlie length of response shows variations which aiiimrcntly 
are concomitant with changes in socio-economic status or difference 
in sex, as follows: 

(<?) CJirls surpass boys, and Regular subjects surpass Relief 
.subjects. The critical ration of 2.62 and 1,76 indicate, rc.spectivoly, 
99,5 and 96 chances in 100 that a true difference exists. 

{h) Where sex differs and the socio-economic factor is relatively 
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constant, or where the socio-economic factor differs and sex is con¬ 
stant, the I'csiilts arc not consistently iiiclicativc of the possible influ¬ 
ence of these factors. Comparisons of Relief boys with other groups 
tend to f^ivc statlstiaill]' significant differences. Comparisons of 
Relief girls with Regular subjects result in very small differences. 

6, The length of response shows variations which apparently 
are concomitant with age differences, as follows: 

(rt) With increase in age the mean length of response shows 
an increase for each of llic four groups. 

{b) The proportion of onc-word responses shows a marked 
decrease with age, especially at the early levels. 

(r) At all ages girls excel boys, and Regular subjects excel 
Relief suhiects. Relief boys have the poorest records at all age 
levels. 

7, Tlie length of response shows variatiojis which apparently 
arc concomitant with (liffcrcnccs in intelligence or variations In the 
number of siblings, as folWs: 

(rr) Regular subjects, with a percentile jank of 7Q, are 
markedly superior to Relief subjects whose percentile rank is 46. 
However, marked Inconsistencies from other group comparisons in¬ 
dicate that intelligence, as a possible causative factor, docs not exert 
a uniform influence in these instances, 

(b) Rcgulai’ subjects, composed of a much larger group of 
only children and having few siblings as compared with Relief 
children, markedly surpass the latter in mean length of response. 
Nevertheless, the contradictions which result from other group 
comparisons indicate that sibling incidence, as a possible causative 
factor, docs not exert a uniform influence in these instances. 

8, Individual records reveal that certain variations in the length 
of sentence may be attributed to, or may be concnri'cill with, serious 
maladjustments. 




IV. NUaiBER OF WORDS SPOKEN 
A. Related Investigations 

Interest in the amount of language used by 3 'oung children has been 
manifested by investigators who have recorded the number of words 
spoken during specified periods of time by individual subjects. Wad¬ 
dle ( 86 , p, 174) summarized the well-known studies by Gale, 
Hrandcnbuvg, and Bell. Others will be described in the brief review 
of certain relevant investigations which follows. 

1. The Tinie~Sampli»ff Technujue 

The accumulation of data for relatively large gioujis has lagged 
because of the lack of a reliable method which is more rapid tlian that 
usually employed, Goodenough (31) in 1928 described n time- 
sampling tecluiiquc developed by Olson. In using this procedure, 
Goodeiiougli (32) obtained a correlation of .59 from correlating 
lire scores of turn obsevvcis. She stated that ‘‘the low reliability Is 
probably a function of the different hours used for observation, 
'['he records of Observer G were taken entirely during the lunch 
hour; those of d-f,during the morning free-play hour.'' 

Robinson and Conrad (75) observed 50 cases 24 to 58 months 
of age for 20 days each, using a form of the time-sampling method, 
with an entry each quarter-of-a-minutc period. The experimenters 
obtained reliabilitj’ coefficients of .95 to .99 on split-half correlations 
for .320 ciuartei'-ininutc observation.s per dtild, Tlrcy conclmlcd 
tliat In’ “the expenditure of a considerable yet reasonable ninoujit 
of time, good measures can be obtainerl by the time-sampling tech- 
niipic for at least the great majority of Nurscrj' School children.” 

Arrington (3. p. 77) correlated the average number of remarks 
recorded pci five-minute period with the average number of five- 
second intervals in which talking occurred. The covi'clation for the 
11 children common to both experiments was .84±,06. 

Olson and Koetzle (71) tested the time-sampling technique with 
children who were 46 to 69 months of age, from the upper occu¬ 
pational groups. They used a mechanical hand-tally and a time¬ 
out stop M’atcl). The reliability coefficients for the 15 odd and 15 
even observations were .93 and .83, when corrected, foi' tlio kinder¬ 
garten and nursery, respectively. The correlations between tcacJior.s’ 
vating.s of talkativeness and the scoies were .40 and .73 for the 
mirseiy school and kindergarten, respectively. Tlic mean amount 
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^of language spoken by the subjects w;\s 16.5 wovils pci minute. 
However, the experimenters included "any words, cxchiiiiations, or 
jumbles of sounds produced by the children in word-pliU’.'' In nddi- 
tioii, it should be noted that the subjects had ;i mean IQ 124. 

A similar observation may be made concerning the vocal output 
of Fisher’s subjects (27, p. 80). If t)je “Average lici)),'nk,s per 
Hour" arc used in connection with the “Mean Nmubev of Wtrrils 
per Response" it appears that her subjects talked considerably move 
than those in some investigations. Whether this fact was entirely 
the result of the selection of the group (Professional and Semi- 
Professional as to occupation, and mean fQ of 136), is not known, 
Probably some of the difference may be due to the inclusion of 
"non-verbal or incomprehensible remarks," in tlic total remarks. 
Other studies based only upon the number of comprelwiisiblc words 
would necessarily differ to soiuc extent. Fkhcr (27, p. 79) obtained 
a corvelution of ,68±.04 for the total miniher of rcmaiks on two 
records taken on different days. 

2. Sex Dijjerctn'fs 

Olson and Kocciilc (71) found lliat girls talked more tlmn boj’s 
during given periods of lime but Fislicr (27, p. 6S) "foiiiul no sig- 
nihennt diffcicncca between the sexes." Both invcstig'.itions involved 
groups which were above the av'crage in inlclligeitcc. (Taodeuuugh’s 
(32) investigation yielded findings rvhicli were similar to those just 
mcntioikcd, for she obtained nu evidence of a sex dirfurence in the 
group of nursery school subjects for the trait of talkativeness. Davis 
(16, p, 25) noted that ‘‘ratings revealed a consistent tciulency lou'ard 
greater talkativeness m boys than girls" in her study. Her subjcciis, 
436 in number, were older than those in the other thicc studies and 
selected so as to be representative of the various occupational groups 
of the locality. 

Inasmuch as it appeared from casual observation in the present 
investigation that the groups of boys were more active pli}'sic:illy than 
girls and this factor may have affected the vocal output .nnd tlic 
accuracy of recording, the findings of Rales (26) are relevant. Using 
32 preschool children, 16 boys and 16 givU paired according to chrono¬ 
logical age, Fales (26) found than difference in tlic vigovousncs.s 
scores for the play of boys and girls was not statistically sigiiiliciuU. 
The data were reliabio as shown by a correlation of .92 between the 
odd and even five-minute periods. Contrary findings as to sex tliflcr- 
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ences in the vigormis/iess of play were reported by Goodenougli (32) 
wlio stated tliat; “Support for tl)e common belief that boys are more 
active tlian girls is found in this study.” The difference between 
the sexes in physical activity was statistically significant. 

3. Socio-Economic Differences 

Gesell and Lord (30) compared 22 preschool children, half from 
homes in whicli the fathers were members of the professions and half 
from homes of poorly favored economic status, Thc 3 '‘ found that 
“in virtually every field tlie advantage sccins to be with the favored 
group, whether verbal, practical, or emotional abilities are con¬ 
sidered.'’ They furtiicr stated that the “most outstanding net dis¬ 
parity between tlic two groups consisted in the very noticeable differ¬ 
ence hi tlic cUiiount of conversation.” Of tlie subjects from t)ie 
less fortunate group tlicy said that “only twice were comments 
comparable in spontaneity, if not in content, licard in tlic B Group.” 
Tliis observation is in agreement witii that of Markcy (62, p. 130) 
who found that the imaginative play of children of lower socio¬ 
economic status was somewhat more “prosaic” than the play of ciiil- 
di'cn of hitler status, it being more closely connected witli their ever}'- 
day experiences tlian that of more privileged children. 

Davis (16, p. 25) noted for licr 436 subjects that the children 
from the upper occupational groups were more tallcative than those 
of the lower occupational groups. The results were obtained from 
use of a seven-stei) scale for scoring of tallcativeness. Similar /inclings 
were obtained bj' Goodenough (32) who noted “a progressive de¬ 
crease in the talkativeness scores as wc go down the line of occupa¬ 
tional classes.” 

4. Jffe Differences 

Olson and Koetzle (71) found that “within each group tlicie is 
.•some tendency foi the older children to talk more than llie j’oimgcr.” 
The coefficients between amount and age were .34±.14 and .28±.l5 
for the nursery school and kindergarten, respectively. Smith (78) 
found an increase In the amount of language as age increased. Her 
findings will be discussed more at length in connection with those 
of tlic prescjit invc.sligalion. Although the subjects used hy Fisher 
(27, ]■), 68) were jiot representative of the prcsclujol population it 
slioiild be noted tliat she also obtained a "significant positive cor¬ 
relation between tlic number of remarks per hour and cliroiiological 
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age,'’ The inciease with age ceased, liowcver, after the hogiiming 
of the fourth 5 ’ear. 

5- Differences in InieHifjence 

Fisher (27, p. 68) found “no significant relatiiiiisliip between 
talking and intelligence, as indicated by a Pearson r of ,20-'--.07.“ It 
should be TtcaUed, however, that Uev group was Uighly selected. 
The subjects used by Olson and Koct/.lc (71) also were above the 
average, with a mean IQ of J24. 1 hc.se authors foiuul that intel¬ 

ligence Quotients cotvciated .Idct.ll with avnount of talking and 
'-'.02eb.l2 with rate. I'licy concluded tliat: “In tlic ahsence of con¬ 
trary evidence obtained with larger nuiuhcii; it is tentatively assmiicd 
lliiit Jio judgment of a child's mental caiuicity ai the.se age.s and in 
the upper ranges of mental ability can he made m the tpiantity or 
rate of his talking." A closer rcIntioiisluV was found by Goodcnougli 
(32) who obtained correlations between talkativeness and mental 
age, as follows; .49 for the Minnesota Test and .46 for the Mcnill- 
Palnier. 

Mattson's data also contained evidence of a relationship between 
talkativeness and mental age for the Merrill-l’almer svibjects in the 
investigation. Jilnttson's study, described by Markcy (6.3, p. 93), 
obtained for the group whose average mental age was 42 montlus a 
nican of 3.21 words spoken per minute, ami fur the group wliose 
mental age was 66 months, n mean of 9.42 words per mlmilc. 

6. Individual jDijffcrcMces 

Olson and Koetzlc (71) found with their subjects that “ihc child 
who talks the most will talk approximately seven times as much as 
tile child who talks the least during a given unit of time.’’ Fisher 
(27, p. 67) noted that the average muwhcv of vemavks per hour 
ranged from 23 to 192, She (27, p. 16) stated that the “ number of 
different remarks obtained for the experimental group lainged from 
200 for one of the most taciturn two-year-old boys, to 1,728 for a 
socially aggressive four-year-old boy," 

Arrington (3, p. 155) observed that dificrcnces were consjiicuons 
in frequency of talking. She (3, p. 154) foiind, however, tliat ‘hi 
high degree of consistency characterized the hchaviov of the majvivity 
of the children whose activities were ob.scrvcd in two .successive stages 
of development." 

Individual differences in the amount and rate of talking may be 
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observed in the time required by McCaitliy (57, p. 67) to obtain 
50 remarks per child. The range was from seven to 50 minutes 
with a mean of 19.3 minutes. In the study by Davis (16, p. 26) the 
range was from five to 45 minutes with a mean of 13.6 minutes. 

Waddle (86, p. 173) was impressed by the amount of speech used 
by young children, slating that "children of the preschool period 
talk most of the time they arc awake." On the contrary, Arringtcn 
(3, p. 154) found that "talking, or to use die more accurate term, 
vocali'/ation, occurred on an average in less than onc-fiflli of the play 
time at the two-year level, and about one aitd one-halt times as 
frequently among tlie three-year-olds." 

7. Differences in Selling 

Ellcsor (25) observed a girl 36 luoiitlis of age {IQ ]56) for 30 
minutes daily foi‘ .^even weeks in five “frec-play situations" and four 
"constrained situations.” She found that the diftcvcnccs between the 
amounts of vocalization in tire five frec-play situations were un¬ 
reliable, and indicated that "the quantity of vocalization had reached 
a constant level in these situations." However, the critical ratios for 
the differences between sandpilc and home setting, and between 
SHiidpile and nursery .school with cliildrcii, were above 2.5. Ellesor 
stated dial the difference in quantity of vocalization bctweeji any one 
of the five "fice-play situations” and any one of the four "constrained 
situaLions" was found to he reliable. In addition, she obtained "a 
reliable difference in the quantity of vocalization between any two 
of the four 'constrained situations.'" 

Nice (67) summarizcil studies by Gale, Bell, Nice, and Braiulen- 
burg for a total of 10 children wliose ages ranged from two tJirough 
five years. Tlicsc cljildrcn in home settings had records of 10.6 to 
21 words spoken per minute. Markcy (63, p. 84) called attention 
to the contrast between these data and the findings of Mattson who 
recorded for nursery school children a mean vocal output of 6.7 
words per minute for subjects ranging in age from 36 to 56 months. 
Markcy staled ; "How much difference there is between verbal activity 
at school ami at home it is difficult to say, hut evidenti}' tlicrc is 
considerable difference," 

That the same child varies in talkativeness from situation lo 
situation was demonstrated by Nice (67) who recorded for her 
clauglitcr all tliat site said for 13 hours. The mean vocal outpiU was 
13.4 words per minute and the range was 7.4 to 22.2 words. Con- 
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ccrning her record Nice stated: "The liour she talked most was 
from ten to eleven when she used 1,333 words when playing with 
a tltiee-ycar-old hoy.” Variation with selling is shown by the fact 
tliat she spoke 1,061 words when outdoors playing wh!i cltiklrcn, 925 
words at dinner, 902 words upon first Kc«inK up i\i tite mnvniny, 
and 444 words when on a walh. 

Variation with change in setting hi the nursery sdirjol noted 
by Goodenougli (32) who obtained a coirclatinn of .42 (or .59 
according to the Spcarinaii’Brown formula) beiwccii the talkative¬ 
ness scores at Jundi and during the morning frcc-play liour. 


8. Differencts iit School AHetnlcincc 

It will he recalled that the svibjccts in the groups of the present 
study were selected witliout regard for the length of attcmhince at 
tlie nursery scliool, Inasimidi as this fiictor was not controlled in 
the present invcitf/gation it is of especial interest to know the /indings 
of others relating to it. 

The effect of school attendance was studied by Davis (16, p. 20) 
who found for the 248 kijidcrgaiten children m4uj were five and one- 
half j'enr.s of age that tlic cocfTicicnt of correlation {Pear.son luodnct- 
moment metliod) betw’ecn talkativeness and length of school experi¬ 
ence was .02. However, Goodenough (32) obscivcd indications 
that "increased length flf nursery school attendance mukes for in¬ 
creased talkativeness in the nursery scIiooI siluatimi during the first 
few months but tlicrcaftcv little further change tiikcs place.” 

Observation fins indicated that the social adjtistnicrit of tfic child 
tends to affect his verbal output, therefore two studies rehiting to 
the Influence of the nursery school upon adjustment arc iclevant. 

Mallcy (61) found that 21 children observed for five-minute 
periods during the first three weeks at nursery scliool, and then six 
months later, showed: (n) more time in social and gronj) contacl-sj 
{b) increase in use of techniques eliciting successful contacts; and 
(e) increase in number of children contacted. The findings of 
Hattwicic (37) with 106 preschool children were similar, Tlicsc 
subjects were matched for age, sex, .nationality, race, and economic 
level. The grou/J ivhtdi had heen in mirsci^' sclioui for nine months 
surpassed the six weeks* group in social adjustments and in ludiavior 
indicative of fewer inhibitions. 
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9. Differences in Ifumher of Siblings 

In a study of the only cliild Davis (18) observed that 15.4 per 
cent more of the only pirls were rated as very talkative as compared 
with lion-only jiiils. Greater talkativeness was present in 7.1 per 
cent more of the only boys than non-only boys. However, Goode- 
nough (32) found in her iiwcsti^ation that “talkativeness- appears 
to hear no sitriuTicsint relationship to size of family or position of 
child among siblings.” 

H. Analysis of Data 

The data in ihis chapter arc based upon analysis of the uniform 
records (Table 4). As previously described, for each of the subjects 
foil]- records from each setting were utilized. This was made pos¬ 
sible by obtaining tlic means for four Outdoor periods, for instance, 
by avcnigiiig Periods I, 5, and 9; Periods 3, 7, and 11; Periods 2, 6, 
and 10; and Periods 4, B, and 12. 

Only comprelicnsihlc verbal liehavior is treated in tlic present sec¬ 
tion, since it seems inadvisable to put meaningless syllables on a par 
with words. Tlie incidence of non-comprchcnsibic vocalization will 
be given in a later paper. 

I. RelUshilUy of Language Observations 

Smith (78, p. 17) stated that the variability m the amount of 
language used by the same child was too great for the number of 
words spoken Co be “an adequate criterion." fn this connection it 
sliould be noted chat she ob.scrvcd most of tlic 88 cases wliich were 
used far that portion of the investigation for a one-hour period and 
onl}' 25 of the subjects were seen more than once. 

In the present study cacli child was observed for six hours, in¬ 
cluding miscellaneous observations, in periods of 10 minutes each. 
The periods extended over approximately 15 days, the mean time 
from obtaining tlic first record in the ease of the uniform scries, 
or 21 days where miscellaneous records were involved. "When many 
language records arc obtained, as in the present investigation, with a 
total of 36 obscivations, or 28 uiiifoi-m observations, per child, tiie 
amount of eninprehcnsiblc vocalization should become a fairly reliable 
criterion of language development. Robinson and Conrad (75, p. 
164) estimated that “to secure a satisfactory, stable avcrfigc of talka¬ 
tiveness of each child, with age held constant, would require about 
five hours of observation per child, distributed over many days.’’ 
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III securing the telijibllity coefficients for the Ri'ovips as shown 
in Table 13 only the Outdoor and Indoor jictiods liavc heen used 

TAllLR 13 

ItKLIADII.nY CnEI-KICIRNTS OF NUMDliH OK Co.Ml'RI.IlfcNhIiil.n U'OIID.S Sl'OKI'N 
Per 10-Minute Pilriod for Aor (Iuoups (Hasro on (imnnoii- 
iNimoR Unii-orm Pi-niims) 


C/I 

I’ffir'.on /' 

PI' 


.St 


36 

.87 

.nis 

+2 

.89 

,014 

4-8 

.90 

.013 

s+ 

.SS 

.013 

50 

.85 

.023 


since these seem most clearly to resemble those environments employed 
in Smith's study. Tl\e Pearson product-mninciit correlau’on tech¬ 
nique was used to obtain correlations between tlie odd-even periods 
for the Outdoor and Indoor scllim;s. These two sitmitinns con¬ 
stitute twelve and eight, respectively, of the 2S unifonn periods, 
ns shown in Table 4. The data referred to in 'rabie 1.^ were divided 
by the odd-even metirod, and since this method takes iKccmnt of only 
one-half the actual data, the coefficients were conerted by using the 
Speannaii-Brown prophecy formula. Although It has been asserteil 
by some writers that the Spearman-Hiown lormula ovev-concicLs, it 
is used here and in all other instances Involving reliability eoefilcients 
since it seems to be the best approach to the prolilcm. 'I’iu! limiiiiKS 
arc shown In Table 13. The results indicate satisfactory reliahilitj', 
with the correlations ranging from ,84i.Ol9 at the age of .30 munthj 
to .90±.013 at 48 months. The amount of compn'lu'iisilile verbal 
behavior recorded per lO-miniitc period appears to he a riiasonahly 
reliable measure of language development in the pre.sent study. 

2. Differences Accompanying Changes in Setting 

What differences in vocal output, stated in terms of the mimher 
of comprehensibly words per 10-minutc period, arc conccnnitimt with 
changes in setting? It has been mentioned in a previous ehapLer that 
probably certain factors were operative in at least two of the seltiogs 
to reduce language. Tlic Indoor setting usually came Immediniely 
after the subject’s arrival at school, when the initurnce of parting 
from his parents, need for time to adjust for the day un<l possibly, 
sleepiness, were factors of importance. In addition, favorite irlay- 
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mutes sometimes had not yet airived or were playing in another 
room, thereby depriving tlic child of an effective stimulus for 
vocalization. 

As was stated previously, the Dinner setting, with the arbitrary 
selection of the persoj)s who should be at the table with the subject, 
and his prenccupation with eating, seemingly would tend to inhibit 
speech. The Outdoor setting had a minimum of restrictions. In 
tile Picture setting attendants actually elicited responses by asking 
questions if the subject did not talk spoittancously. 

In Table 14 may be found the "Central Tendencies and Deviations 

7'AhLE 14 

CtiNTRAf- TI'NIIKMCIRS AMI) PKCMTIONS FOR NUMDKR OF COMI'KJiiri'.WSIUr.e 
WoliDs Pan SujJjHcr Pen J0 -Mjnut« Ptnioo, ro* JlHoutAii Povs amo 
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for Number of Congirchcnsiblc Words per Subject per lO-iiuiuitc 
Period, for Regular Hoys ami Relief Roys," according to setting, 
The means for Regular and Relief boys in nil setLings arc 46.91 
and 40,02 words, respectively. Tlic results differ from setting to 
setting. The comprehensible vocal output is largest for both groups 
in the Picture setting and least in the Dinner situation. The respec¬ 
tive means for Regular and Relief boys in tlic Picture setting are 
56.35 and 42.80 words, and for the Dinner situation, 39.20 and 
36.61 words. 

In Appendix Ji may be found, for Regular ami Relief boys, cor- 
rclntioas between the several combinations of settings, as, bctivecn 
the Outdoor-Indoor situations. It will be observed t)iat the 12 
correlations are .90 or higher, with probable errors ranging from 
,005 to .013. Tile subjects who talk a great deal in one setting also 
liave records of volubility in the other settings, while those wlio 
are taciturn in one situalion tend to maintain that characteristic in 
the other situations. The correlations indicate niarkcd consistency 
in the amounts of verbal behavior recorded for the subjects in the 
several settings. 
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The mean number of comprehensible -wovits per lO-nnirntc period 
in the four different settinps for ReKulur and Relief tiirls may be 
seen in Table 15. The means for llic combined .seflinps me 60.77 

TAHLE IS 

Centtiai. TimnaNciEs and Deviations vor NoMiirK ok 

Words Pfr Sunjiicr Pi'R IO-Mi.nuth I'lition, urn Ui.oiii AU tliiu.s and 
REI.IKK CilHI.9 
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2.07 
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59.68 

20.15 

2.14 

45.52 

15.46 

1.87 

Din, 

47.22 

15.21 

1.85 

42.37 

16.25 

1.97 

Piet. 

61,06 

21.30 

2,SS 

52.66 

17.76 
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and 4-7.27 words, respectively, 'riic Ouliloor siHvat'mn is the scene 
of the greatest anunmt of speech on the part of Regular girls, the 
mean being 75.13 words. Relief girls resemble I)o\s in having the 
largest output, 52.66 words, in tlie Picture setting. ]''(ir hotli grouiis 
of girls, as with boys, the smallest amount of speecli occiir.s In tlie 
Dinner setting. Correlations between the several cnmbinnlinns nf 
settings, as given in Appendix U, do not full below .90, with prob¬ 
able errors ranging from .007 to .016. As was the ease for boy.s, 
the girls who arc loquacious in one setting tend to show llniL trait 
in the other situations, whereas the girls who say little in one setting 
tend to demon-strate the same characteristic in tlie other envlrnn- 
nicntal situations. The correlations indicate, marked consistency in 
the records obtained in tlie several setting.^. 

Regular .subjects, as shown in Tables H ami I5 show greater 
variability tlian do Relief cases, except in the JDinntr setting. Regular 
girls nrc the most variable and Relief boys tlie lenst variable of the 
four groups. Regular girls and Relief girls uve move vuviuble tlv.m 
the corresponding groups of boys of approxiinutely the snnie socio¬ 
economic levels. 

In Table 16 arc given “Critical Ratios of the Differences between 
Specified Settings in the Number of Comprclicnsiblc Words per 10- 
Minute Period for the Groups Indicated." The correlations involved 
in obtaining the critical ratios may be found in Appendix li. and tlie 
means, standard deviations, and standard errors of the means are 
given in Tables 14 and 15. The standard error of the mean was 
used as the mcnsuie of reliability and a critical ratio of 3.00 may 
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l)e taken as indicative of & truly significant difference, although one 
slightly less than this does not necessarily indicate non-significance. 
In giving compavisons of settings, the situation which has the larger 
mean will be mentioned first. 

In the self-comparisons of Regular boys in the several settings, all 
differences satisfy the crilcrion of statistical reliability and the smallest 
critical ratio is 6.40. The environments which were the scenes of 
the greatest amounts of speech arc the first-named of each compari¬ 
son: Picture-Indoor; Picture-Dinner; Picture-Outdoor; Indoor- 
Dimicr; Outdoor-Indoor; .^fJd Outdoor-Dinner. 

For Relief boys ('Fable 16), live completely reliable differences 

TABLE 16 

CiiiricAL Ratios of the Diffreknces Itmwr.EN SrP.ciFiei) Seitincs in tub 
NUMBEE of CoMl’EBllENSIDLE WoRDS PER IO-MINUTE PERIOD FOR THE 
Grouvs Indicated (CorrivLated Odservations) 
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are the result of the self-comparisons of records in the four settings, as 
follows: Picture-Indoor; Picture-Dinner; Outdoor-Indoor; Outdoor- 
Dinner; and Indoor-Dinner. Although it docs not indicate complete 
statistical reliability the critical ratio of 2.73 for the Picture-Outdoor 
settings indicates approximately 99.70 chances in 100 that the true 
difference is greater than zero. 

In the self-comparisons of Regular girls (Table 16) in the several 
settings only one difference, that for the Picture-Indoor settings, is 
unreliable. Five of the six critical ratios arc indicative of highly 
significant differences between the settings which have been compared, 
as follows: Outdoor-Dinner; Outdoor-Indoor; Oirtdcor-Pictarc; 
Indoor-Dinner; and Picture-Dinner. 

The amount of language used by Relief girls likewise varies from 
setting to setting. All diflcrcnccs are thoroughly reliiihle statistically, 
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and tlic larger means occur In tlic first-named settings in the following 
comparisons; Picturc-Indaor; Picture-Dinner | Picture-Outdoor; 
Outdoor-Indoor; Outdoor-Dinner; and Indoor-Dinner. 

If the observations are treated as if they are uncorrehUed, tlic data 
in Table 16 are changed maTkedly. For instance, for Regular hoys 
only the following three critical ratios satisfy tlie criterion for statis¬ 
tical significance: Outdoor-Dinner; Picturc-Imloor; and Picture- 
Dinner. For the Outdoor-Indoor and Picture-Outdoor comparisons 
the respective critical ratios of 2.20 and 2.18 iiulicntc approximately 
98,6 chances in 100 of a true difference. For Relief hoys, the treat¬ 
ment of the data as if uncorrelatcd pro(liice,s no significant differences 
between settings, whereas five resulted fium tlic foiimila involving 
tile correlations, The largest critical ratio, 2.69, occurs for the 
Picture-Dinner settings, and indicates about 99.7 chances in 100 that 
the difference is a true one. Regular girls with cither procedure 
have five out of six critical ratios which indicate statistical rcliahllity. 
When the correlated observations arc used, the critical ratios arc 
much larger. Treatment of the observations of the records of Relief 
girls as if they are uncorrelatcd reduces the miinhcr of significant 
differences from six to one, the Picture-Dinner conii)aiis()n. Hom'- 
ever, tlie Outdoor-Dinner, and Picturc-Iiidoor settings Iiavc respec¬ 
tive critical ratios of 2.15 and 2.51, indicating appioxinnitcly 98..3 
and 99.4 chances in 100 that the true differences arc greater than 
zero. 

In Tabic 17 may be found the critical ratios of the differences 
between settings for "All Subjects." In this case the metliod of 
computing the critical ratios was not the same as that employed in 
tonneetion with the ratios given in Table 16, inasmuch ns the ratios 
for "All Subjects" (Table 17) arc not based upon a formula wdiich 
involves the correlations between settings. UncloubteiUy, the critical 
ratios for "All Subjects” would have been larger if the same pro¬ 
cedure as was used for the results in Table 16 had been followed. 
Even with the method which was employed, the critical ratios arc 
indicative of significant differences except in the case of the Picture- 
Outdoor setting, and in. that instance the result is zero. For three 
of the four individual groups the differences between these two 
settings (Picture-Outdoor) arc statistically reliable, hut only in two 
instances were the records of the former significarilly superior t(j 
those in the Outdoor setting. For the combined groups of "All 
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Subjects" the larger means may be noted in tlic several compan'sons, 
since the situation in which the greater amount of language occurred 
will be given first: Outdoor-Indoor; Outdooi-Diiincr; Indoor- 
Dinner; Picture-Indoor; and Picture-Dinner. 

From the data just described, it is clear that the fniir Rvfiups 
apparently are affected by diffeicnces in the immediate setting, as 
that term is descrlheil in the present investigation, or that changes 
in the amount of verbal behavior arc concomitant with changes in 
the setting. Inasmucli as 22 of the 24 self-comparisons of specific 
groups, and five of tlie six comparisons for "All Subjects” in tlie 
several settings result in liiglily significant differences, it seems rea¬ 
sonable to conclude tliat the factor of setting should be carefully 
coiiCroUccl when securing samples for a study of the amount of 
cotnin'chcnsible speech. Since reliable differences between settings 
occur, apparently it is advisable, if representative samples arc desired, 
that they be secured in several different types of situation. If this is 
not possible the setting whicli is used should be described in detail 
and the limitations recogni/.cd. 

That the amount of comprclicnsihlc speech used in n given unit 
of time may be a function of the setting is an hypotliesis for which 
ample evidence has been secured. 'I'lie complex of factors composing 
the scCtifig.s may function in a unified fashion, or it is possible that 
single variables in the situations arc respon.siblc for tlie differonce.s 
that obtain. For the groups involved, uiulcr the conditions de¬ 
scribed, it appears that certain differences between settings may 
account for statistically significant differences in the output of com¬ 
prehensible speech, or that changes m the amount of vocalization 
are concomitant with changes in setting. 

3. ForiatioDs /lcco}iit>aiiyinff Diffrreytres in Socio-Econoniic Slntus 

or Sex 

Table 17 shows the "Critical Ratios of the Differences between 
Compared Groups in Mean Number of Comprehensible Words per 
lO-Minute Period, in the Settings Specified.” Critical ratios for 
group comparisons in Table 17 (h'flfcr from those in Table 16 in that 
tlie former arc based upon uncorrelatcd observations, inasmuch as 
different groups arc being compared. Comparisons of the amount 
of language used by Regular and Relief Imys indicate statistically 
significant diftcienccs only for records made in the Picture setting. 
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but the critical ratio of 2.77 for Outdoor records [jives approxlnuiLcl}’ 
99.74 chances in 100 of a true difference. There is not n .si[jnincnnt 
difference between the two groups when the)' are compared on the 
basis of the combined settings, although the cvlticnl ratio of 2.06 
Indicates about 99.7 chances in 100 that a true difference exists. 
Ill this group comparison the socio-economic status differs and the 
sex factor is constant. 

When Regular girls and Regular boys arc coiu]Hire(l, the socio¬ 
economic status being relatively constant ami sc.v differing, ilie Out¬ 
door, Indoor, Dinner, and conibined (All) records sliuw significant 
diffeienccs. In the Picture setting where language was cliciled, if 
necessary, by questions. the critical ratio is 1.311, wliich means tliat 
there are approximately 90 chances in 100 nf a true dirfei'cnce. 
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Regular glris used more words than did Regular toys in cacli of the 
four seLtiiigs. The experimenter observed that toys seemed to en¬ 
gage in moj'c strenuous nctivity than girls. This possibly inhibited 
the language output, especially in the Outdoor setting, and may have 
caused more errors in recording for boys. This statement is based, 
however, only upon casual obseivation and not upon carelul activity 
records. 

The group comparisons show Relief girls and Regular boys to be 
more nearly alike than any groups in the number of words spoken 
pei' 10-minutc period. The largest critical ratio, 1.24-, is for tlic 
Dinner setting, and the critical ratio for the combined settings is only 
0.13. The similarity between the two groups is particularly note¬ 
worthy since they differ both in sex and socio-economic status. 

The records of Regular and Relief girls, with a difference in 
socio-economic levels to be considered, show statistically significant 
differences for Outdoor and Indoor settings. In tltcse situations the 
critical ratios are 7.27 and 4.61, respectively. A critical ratio of 
2.50 in the Picture situation indicates approximately 99.4 chances in 
100 that the true difference is greater than /.cro. Regular girls have 
a larger amount of verbal bcliavior in all situations, and the critical 
ratio of 4.3 i for the combined settings indicates tlic existence of a 
reliable difference between the two groups. Tlic ex[>erimcntcr did 
not notice any difference in tl»c amount of pliysical activity engaged 
in by these two groups, as was the ease for boys, although some 
may have existed as a possible explanatory factor. 

It is of interest to observe the difference between Relief girls 
and Relief boys, groups of relatively the same socio-economic status, 
but differing in sex. Relief girls in each ease used more language, 
but all critic.ll ratios indicate unreliable differences except for the 
Picture setting. Plowever, the chances are 98.8 in ICO, or greater, 
that the true differences are more than zero for compaiisons made 
on the basis of the Outdoor, Indoor, and Dinner setiings. For the 
combined settings the critical ratio is 2.83, which gives approximately 
99.8 chances in 100 of the existence of a true difference in favor of 
Relief girls when compared with Relief boys. 

Tlie largest differences between any two groups arc tliose resulting 
from comp.aiisons of Regular girls and Relief boys. Regular girls 
are decidedly inoic talkative and all critical ratios indicate highly 
significant differences. For the combined settings the critical ratio 
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is 7.08. The greatest difference is for the Outdoor seiciiiK, in wliicli 
Regular girls liavc an average of 75.13 words jicr 10-inimitc period 
as compared with 4-1.38 words for Relief W.s. In this comparison 
of groups both sex and socio-economic differrncc.s are picsent, As 
previously stated in connection wllli anotlipr conipnrison, it appeared 
to the experimenter that boj's tended to engage in more vigorous 
activity in the Outclnor setting and this may liavc reduced the lan¬ 
guage output and caused more errors in rcconling the speech of 
Relief boys, 

Are the combined groups of girls more, talkutn c than I he two 
groups of boys? The critical ratio is 3.68 ('I'aMe 17), a figure 
Avhicli indicates a difference wliicli is statistically lelialde, in favor 
of girls. This fact is worthy of note because of the conflicting find- 
iiigs on sex diffcrcncc.s obtained by other inve.stigntor.S| as nieiitioneil 
previously. The differences between the two groups of girls and 
Relief boys are marked, there being five signiricaut dilferencvs in the 
amount of huiguagc used in specific settings as comiuircd with three 
such differences between settings from the comparison of the two 
groups of girls and Regular boys. On the basis of the combined 
settings (All), critical ratios indicate significant dilTeienris rvimn 
Regular girls and Regular boys are compared, but slimv a suipiising 
similarity, as revealed by a critical ratio of 0.13, between tlic recnids 
of Relief girls and Regular boys. 

Are the combined groups of Regular subjccLs more liillc!iii\’e lhan 
the two groups of Relief ca.sc.s? The critical ratio of 3.58 ('I’able 
17) is indicative of a difFcrencc which is statistically reliable, in 
favor of Regular subjects. As previously indjcuted in connection 
with sex differences, the snperiority of Regular subjects is imicli 
clearer in comparison with Relief boys than Relief girls. 'J'lierc are 
five significant differences between Regular subjects and Relief laiys 
in the amount of language used in the specific settings, and only two 
reliable differences between Regular subjects and Relief girls. 

It is of interest to observe tbe instances wdicre sex differs and the 
socio-economic factor is relatively constant. Tins is true of Regular 
girls-ReguIar boys and the critical ratio is indicative of a truly 
significant difference on the basis of the combined .settings, A similar 
type of grouping Is found for Relief girls-Rcdicf boys, ;md tlui re.sults 
indicate approximately 99.8 clianccs in 100 that a tiue diflcvence 
exists, 
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II is likewise impoitant to note the Instances in which the socio¬ 
economic factor varies and the sex factor is constant, as for Regular 
boys-Relief hoys. Comparisons made on the basis of tiie combined 
sctting.s indicate about 99.7 chances In 100 that there is a difference 
greater than zero wlikh is not due to chance. A similar type of 
groviping is found for Regular girls-Relicf girls, art! the differences 
between two of tlw four .settijig.s arc statistically reliable, as is also 
the critical ratio for the comBined settings. 

Although both factors appear to be influential in specific com¬ 
parisons, the effects of sex and .socio-economic status do not entirely 
explain the differences existent in the amount of vevbfil behavior. 
The fijidings arc not equally indicative of positive relationships. In 
this cotinectioii, the fact should be restated that (he critical ratios 
for the comparisons in the combined settings of Regular girls-RcIicf 
boj's, and Relief girhs-Regular boys, with sex and socio-economic 
differences existent in both pairs, are 7.08 and 0.13, respectively. 
Neither sex nor socio-economic status can he regarded as the sole 
explanation of differences in vocal output -when the comparisons of 
similar types of groupings result in such contradictory findings. 

The expciimcntcv found some evidence in the present study of the 
difference between .socio-economic groups described by Gescll and 
Lord (30). In tlic present investigation tlic reduced vocal output 
was ino.st cliaractcristic of Relief boys. It will he recalled, as stated 
in a previous cliaptcr, that the Relief cases came from homes of 
relatively low socio-economic status and, in addition, from homes 
wliicli were especially .nlTectcd by the depression. Several observers 
who saw the Nursery School with Relief and Regular subjects com¬ 
mented upon the difference in what Gcscll and Loi-d have termed 
"spontancitj'." Altliongh not all Relief subjects sliowed a lack of that 
attribute, tlic diffeicnces between specific cases of the two Socio¬ 
economic groups were noticeable. Relief children were more serious 
or “prosaic,” in accordance with the findings of Markey (62, p. 130) 
wiio described the imaginative play of children from the lower eco¬ 
nomic gjoup.s a.s compared with that of the more fortunate levels. 
The Relief children in the present study often played that they were 
ironing, sweeping, boiling clothes, drawing water from the well, 
cooking, and tlic like. Obviously, these activities were imitiitivc of 
home activities. The Regular subjects tended to be less serious in 
dramatic play and there was not as much imitation of those adult 
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activities whicK are classed as mamial. Such cliaractcrisiics of Regu¬ 
lar and Relief subjects may account for some of tlic existing language 
differences between the two groups. 

4. Differences Jceom/mnyhiff Fariii/iofis In /!f/r 

Docs the vncai output, stated in terms of the numbin- of compre¬ 
hensible words spoken per lO-miimtc period vary with age? In 
Table 18, which is based upon the Outdoor-Iiiiloor luiiforni i'ccf)icls, 
may be found the distribution by s»gc, group, and sex. 'i'he <Iata arc 
confined to records of these settings, since tlicy most nearly lesenihle 
those used by Sniitli (78). ft will he observed that the nicjins arc 
not identical with those of Tables 14 aiul 15, inasmuch as llie data 
in Table 18 are based on age groups, and Tables 14 and 15 dis- 
icgai'd age groupings. In each of the four groups ('Tahle 18), 

TABLE IS 

Mean Numbrr or CoMraEiiENSittri- Wnuns Si-okkn I’eu lH-Misuiu I'kiudd iiy 
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Outdoor-Indoor Uniforsi ltKCOKi>s) 
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RcK. 

Rel, 

All 

Kck. 

Kul. 

All 

All 

data 

30 

22,1 

14.6 

18.4 

27.4 

17.9 
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43,9 

47.2 

72.1 

64.6 

68.1 
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verbal behavior shows an incrc.asc with age. Regular girls and 
Relief girls of the 54 moiitlis' jige level linvc the l)e.st records of 
the four different groups, with 84.9 and 75-2 words per lO-ininutc 
period, respectively. However, the record of Regular girls at 48 
months is superior to that just mentioned for Relief girls at 54 
months, At each age girls exceed boys in the amount of compre¬ 
hensible verbal behavior. The poorer showing of the latter is due 
largely to the inferiov records of Relief boys rather than to those of 
Regular boys. At all ages Regular subjects surpass Relief subjects. 

The range of the means for Regular boys is from 22.1 words per 
lO-minute period at the 30 months’ level to 74,6 words in that 
period of time foe the 54 months' age group. The range, 14,6 to 
58.7, is smaller for Relief boys at those age levels. Tim mean for 
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Regular girls is 27.4 words at 30 montlis and 84.9 words at 54 
noiitlis, while Relief girls average 17.9 and 75.2 words at those 
igcs. The smaller records at 60 months may be due to an error in 
sampling, since fhcre is a relatively small number of cases at that 
age level. In addition, It should be stated that usually not more 
than one or two children of that age group chanced to be in attend¬ 
ance at the Nursery School during a quarter. For a short time, 
attendance of cliildrcn over 60 months of age was permitted but 
not encouraged, and the practice soon was entirely discontinued. It 
is possible that the laclc of playmates of the same age, as well as other 
factors, may have influenced the reduction in verbal behavior for 
subjects of that age level. 

The combined records of the four groups show a gradual increase 
in the amount of comprclicnsiblc vocalization per 10-minvitc period 
with increase in age, except at the 60 months’ level. Smitli (78, 
p. 17) used 124 records of 88 different children -and observed eacli 
subject for ati hour during a play period with other children. She 
(78, p. 27) concluded that "the average total number of words 
per hour meveased with ape." Smith's results, reduced to the num¬ 
ber of words per lO-minutc period, arc given in Table 18, in con¬ 
nection with those of tlic present study. The subjects varied in 
number from 16 to 23 at tlic age levels used. It will be seen that 
the records of Jier eases somewhat excel those of die present investi¬ 
gation ac four of the si.v age levels, and iii two instances the means 
for the present study are larger. However, the differences between 
the means are relatively small at all apes, although the method of 
grouping the subjects for age levels was not identical in the two 
studies, 

5. Differences /Jccompanying Vanations in IntelJisence 

The present study indicates that significant differences exist be¬ 
tween the amounts of comprehensible language of certain socio¬ 
economic groups when group comparisons are made. These groups 
differ in intelligence as measured by the Mcrrill-Palmer Scale of 
Mental Tests (82). The comparisons, based on the critical ratios 
for tlic combined settings, will be found witli the percentile ranks 
in Table 19. It should be noted that Regular subjects, witli a 
percentile ranking of 70, surpass Relief subjects who liavc a mean 
percentile ranidiig of 46, and the difference ia statistically reliable. 
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TAJlLIi 19 

PrRCfNTlt.r. Ranks Outaikku on Thf MmUl-Ptiimir Srnir of Mriitiil Tpsls, 
Mi’AK’s for riti£ Groups, and Criticai. Ratios op -nii’ Dn imu-nchs 
I lBTWEiiN Groups for Numiier ok CoMPiu'iiiiNsiin.K Words I’liii 
IO-Misute Riiuion* 


Groups 

coiiipaied 

Wonis per 
ten miiHitvs 

Pfrefiiiile 

ranks 

I'uiids 

ReEiilfr—Itclicf 

53.8^ 

'1-3.6S 

7(1 

■16 

3,SS 

Gills — Hoys 

5k02 

■1-3.47 

5H 

5H 

3.6a 

Reg. D.—Rel, U. 

•16.91 

•ro .02 

69 

•16 

2.66 


60.77 

46.91 

71 

69 

4,40 

Reg. G,—Rel, G. 

60.77 

47.27 

71 

•IS 

4,31 

ltd. G.—Rel, H, 

•17.27 

•10.02 

45 

•16 

2,83 

Rel, G,—Reg. n. 

•W.27 

•V6.91 

45 

69 

o.u 

Reg. G.-—Rel, U, 

60.77 

•10.02 

71 

■16 

7,08 


»In naming tlic Rionps and in .Matimr means and pciccnlilu T:iiiks, tlic 
resiiRs of the suiierioT gionp arc piven first. 


Likewise, siEnificaiU or nearly significant iliffcrciiccs occur when 
Regular boys-Rclief boys, and Regular girls-Rclipf Iniy.s arc com¬ 
pared, tlic percentile ranks being 69*46, and 71-46, icsi’cctivoly, 
However, a statistically insignificant (lifl'crcncc results when Relief 
girls and Regular hoys, with percentile ranks of 45 mid 69, are com¬ 
pared. Actually, Relief girls slightly stirpass Regular hoys in the 
amount oi compvclwnsiblc verbal bcUavhiv. In luUlition, it should be 
noted that reliable di{iferencc.s occur for groups having ihc simie, or 
practically the same, percentile ranks, as in the conipaiison of Girls- 
Boys, and Regular girls-Rcgnlar boys. 

6, Differences Accompnuyinff FarMtions in Mu/nfirr of SU'Unf/s 

The only child lias been thought by some anthoritlrs to occupy n 
fortunate position, Avitli greater opportunity for adult contacts and 
therefore more chance to learn language. Other writevs consider 
the only child to be haiulicappcd by the lack of siblings. 'Dio findings 
of Goodenough (32) and Davis (18) on this subject have been 
cited earlier. Goodenough and Leahy (35) found that “only chil¬ 
dren in the kindergarten groups arc rated as more aggres'-ive and 
more self-confident” than any of the other subjects. I'hey are also 
"highly gregarious in their social interesis.” iSince one would 
expect these traits to correlate positively with the amount of language 
used, it is of interest to observe the jrcrcentage of only childveo in 
the several groups. The criterion of an only child in the present 
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study is a record of no siblings less than 15 years of age at the 
time of the language recording. The incidence of only children 
in the four groups is as follows: Regular boys, 55 per cent; Regular 
girls, 53 per cent; Relief boys, 10 per cent; and Relief girls, six per¬ 
cent. Regular subjects, with far greater numbers of only children 
in their groups, are significantly superior to Relief subjects in number 
of words spoken. It cannot be said, however, that the fact of being 
an only child is in itself an important cause of language superiority. 
Again, the close resemblance between the records of Regular boys and 
Relief girls, two groups whose records of “onliness" were 55 per cent 
and six per cent, respectively, must be considered. Regular girls arc 
significantly superior to Regular boys in amount of language spoken, 
yet they have almost the same records far “onlincss." Relief girls 
markedly surpass Relief boys in vocal output, the critical ratio of 
2.83 indicating approximately 99.8 dianccs in 100 of a true differ¬ 
ence, yet the incidence of only children is very similar in the two 
groups, 

The number of siblings presents a similar problem worthy of men¬ 
tion when studying vei-bal behavior. The four groups had the follow¬ 
ing records of siblings wlto were less than 15 years of age .nt the time 
of the language iccording for a specific subject: Regular boys, 12; 
Regular girls, 9; Relief boys, 31; and Relief girls, 23. Relief sub¬ 
jects, with many more siblings, arc significantly inferior in compie- 
hensible verbal output. Again, however, it should be noted that the 
speech records of Relief girls-Rcgular boys are very similar althougb 
they have totals of 23 and 12 siblings, respectively, Also should be 
mentioned the statistically reliable difference between Regular girls- 
Rcgular boys, groups having a similar number of siblings per cliilcl, 
This factor may Jiffect the amount of language to some extent, but in 
the present investigation its possible influence is not consistent, 

7. Differences Accompanying Variation hi Other Factors 

Tile most unersuai problem at any age level was that of a Relief 
boy in the 42 months age group. The case Is of inlercst inasmuch 
as Iris was the most serious instance of maladjustment encountered 
over a five-)'car period in the Nurscrj' School. Si.Y months jjrior 
to tile making of his language records, observers who watched him 
closely reported that during two hours of daily observation for a week 
he had not spoken a word or used any vocal expressions. Occa- 
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sional shaking of the head was noted, but no other gestures. Less 
careful observation at other times also iiidicatccl refusal or inability 
to use language. Every effort was made to licip the child to adjust, 
and the members of the staff and the stiideiit obscrver.s cooperated 
to develop Ids language. His improvement in willingness and ability 
to speak was slow, and was associated with increased ability to play 
with other children. achievement of eight words (ler lO-iniimtc 
period after approximately six months was particularly coiTimciulablc 
in his case, altlioiigli still far below the average, which was 37.2 
words (Table 18), for his age and socio-economic group. 

There arc marked individual differences in the amount of language 
used. Certain variations occur which apparently are influenced by, 
but may merely be the concomitants of, changes in setting, age, sex, 
socio-economic status, and number of siblings. Diflciences due to 
emotional factors also appear to be important. Unless evidence whicli 
is not now available is presented, it may be assumed that individuals 
arc distributed somewhat according to the normal probability curve 
in the amount of vocalization. The implications of sticli iin assump¬ 
tion have been clearly stated by Edwards (2+). JudgiiieiUs based 
on extreme cases in which unusual records of verbal bcliavior are 
regarded as typical are to be avoided. 

C. Summary 

1. The reliability coclficicnts, obtained by correlating the odd- 
cven-minibered records of the .'inioiiiit of compreiionsihle language 
used ill the uniform Outdoor and Indoor settings, are .84d:.019, or 
higher, for the several age groups. 

2. Correlations between any two of the settings arc .90 or more, 
indicating a high degree of consistency in the amount of verbal 
behavior recorded for the subjects in the four settings. 

3. The compichciisiblc words spoken per lO-minutc period in tlie 
combined settings arc as follows for Regular boys. Relief boys, Regu¬ 
lar girls, and Relief girls, respectively: 46,91, 40.02, 60.77. and 
47.27. 

4. The amount of comprehensible speech sliows variations which 
apparently are concomitant with changes in selling, as follows: 

(rt). Of the 24 self-comparisons of specific groups in the sev¬ 
eral settings 22 result is highly significant differences. 

(i)- Of the six self-comparisons in the several settings for 



FLORUNR M. YOUNG 


77 


“All Subjects" as a cornbined group, five result in completely reliable 
differences. These facts indicate the need for controlling the factor 
of setting when securing language samples. 

5. The amount of comprehensible speech shows variations which 
appai'cntly jirc concomitant with changes in socio-economic status or 
difference in sex, as follow.'i; 

(rt), Gills are superior to bo)'s, and Regular subjects to Re¬ 
lief subjects, the differences being statistically reliable. 

(b). Where sex differs and the socio-economic factor is rela¬ 
tively constant, or where the socio-economic status differs and the 
sex factor is constant, the differences between groups arc completely 
reliable, or closely approach statistical significance. However, the 
results are not consistent when both sex and socio-economic differences 
are present in the comparisons. 

6. Fhe amount of comprehensible speech shows variations which 
apparently are concomitant with changes in age, as follows: 

With increase in age the amount of speech increases, up 
to the age level of 60 months. At all ages girls excel bo 5 ’s, and 
Regular subjects excel Relief subjects. Relief bo 3 'S have the smallest 
records at all age levels. 

7. The amount of comprehensible speech shows variations which 
apparently are concomitant with differences in intelligence or varia¬ 
tions ill the inimbev of siblings, as follows: 

(/.'), subjects, with a percentile rank oi 70, are sig¬ 

nificantly superior to Relief subjects whose percentile rank is 46. 
However, there are several inconsistencies from other group com- 
pailsona which indicate that Intelligence as a possible causal factor 
docs not exert a uniform influence in all instances. 

{b). Regular group.s, composed of a much larger group of only 
children and having few siblings as compared with Relief subjects, 
significantly surpass the latter in verbal behavior. Nevertheless, the 
inconsistencies which may be noted from n study of other group 
comparisons indicate that sibling incidence as a possible causal factor 
does not exert a uniform influence in all instances. 

8. Individual records reveal that certain variations in the amount 
of language may be attributed to, or be concomitant with, serious 
maladjustments. 




V. PARTS OF SPEECH 
A. Related Studies 
1. Difficulties Involved 

Jespciscn (45, p. 66) stated that in working with linguistic sub¬ 
jects "it is iiecessiiiy to have names for the various classes Into 
which words fall naturally, and which are generally, but not very 
felicitously, called ‘parts of speech.’This expression is used, tlieie- 
forc, in accordance with liLs terminology. 

The classification of children’s language into the conventional 
forms of grammar has been attempted by various investigators al- 
tliough difficulties and differences of opinion are numerous. Repre¬ 
sentative of one viewpoint i.s the statement by Mai'key (63, p. 84) 
that "any such classification of a child’s spcccli into the conventional 
forms of giammar is hound to be forced.” Dewey (21) believed 
tliat the "psychological classification is to class tlie word according 
to what it means to a child, not to the adult with his gifimmatical 
forms all differonriated.” McCarthy (57^ p. 126) analyzed the 
general problem into specific problems, as follows: "The question of 
the part of speech under which the single-word sentence is to be 
classified, the problem of tlie inclusion of variants of words, the use 
of the total number of words or simply of tlic number of different 
words used—all make material of this sort elusive.” 

Further disagreements arc reflected when the actual classifications 
of the parts of spcccli are examined. As stated in a previous chapter, 
many of the divergencies in results arc due to the different definitions 
for the parts of speech held by' authorities on grammar. 

Inasmucli as the reader who has not made a study of the field may 
not be cognizant of the differences involved, attention is called to the 
fact that counts based upon ihc number of different words used and 
counts based upon the total number of wortls used may give quite 
different results. McCaithy (57, pp. 114 and 118) and Zyve (92) 
classified data uccoiding to the two methods. Numerous vocabulary 
studies are available, but they will merely he mentioned here since 
the present investigation treats only the total number of words used 
by tlie subjects. Bateman (4) gave the vocabulary count for his two 
children. IVIateer (64) summarized several earlier studies, Waddle 
(86, p. 167) tabulated the findings from 46 investigations. Drever 
(22) presented the data for three subjects. Tracy and Stimpll (84) 
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gave tables of the vocabularies of 12 cliilclioii. Cnaiu (.16) svinv 
mai'ized nuincroiia vocabulary snulics* DcsnuMulres (20) g;ivc sep¬ 
arate norms for cbilcfren of the iipp^r anj Imver occupatmiud groups 
In connection witli Iier vocabulary study. Horn (J^) niiulo a thm- 
ougli Investigation of tlic nuist common words in tfu^ spoken vocabu¬ 
lary of prcscIiooL children, including stdijccts in ilic sixth year. 
Willinms and McFarland (91) discussed various aspects of voctilni- 
lary development in connection with // Ri'visiaii of ihf Siniih 
Vocabiihiy Test far Preschool Chililren. R'lativ of tint references 
indicated for tlie study of the total luimher of words also give data 
for the number of different words. 

2. Sex Differences 

In stuclj’ing the total number of words used, McCarthy (57, p. 
114) found that the gicatcst differences between the sexes occurred 
at the earliest age levels, 18 and 24 months. DiltL'iciiccs thereafter 
were usually very small. At 18 months, girls excelled buys in nouns 
by approximately eight per cent. h'JcCarthy stated that at this age 
“this relationship probably indicates a imtre advanced slage for the 
girls than for the boys.” Also, girls used mure adjecliv(s tind ad¬ 
verbs than did boys at the two early levels. (lirls began the use 
of conjunctions before boys, but the latter surpassed in the use 
of interjections, especially in the first age gioup. 

Stern (81, p, 154) believed that “the cjuick reaction to udj/it Jws 
been heard with corresponding utterances is, in pioporiidii, most fre¬ 
quently found in girls, whilst the longer slnriiig up of impiessioiis 
and only indirect imitation is more common in boys.” He (81, p, 
161) also noted a tendency for the language of boj's to sliow more 
spontaneity, remarking that "effervescing self creations” or "clumsy 
originality" scarcely ever seemed to occur in girls. 

Davis (16, p. 117), using subjects of five and onc-ludf, six and 
one-half, and nine and one-half years of age, found that the use of 
.personal pronouns was greater for girls tlian for hoys and the use 
of conjunctions was slightly greater for girls. 

3, Socio-Economic Differruccs 

A restricted environment, wliicii may be as-suined to he more dtaj- 
acteristic of the child from the lower occupali(tnal groiips than of 
the child from the more favored classc.s, was considered liy Drever 
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(22, p. 102) to cause a dcci-ease in the incidence of nouns. Mc¬ 
Carthy (57, p. 123) tested the hypothesis by investigating the parts 
of speech used by the upper and lower occuiwitional groups, Her 
data indicated a larger proportion of nouns and adjectives occurring 
in the language of the latter subjects. The upper group surpassed 
the lower, particularly in verbs and pronouns, and with smaller 
differences, in adverbs and conjunctions. 

Van Alstyne (85, p. 57) suggested the possibility that vocabulary 
was sliglitly more related to enyironmcntfll factors than were intel¬ 
ligence test scores. She found tlic correlation between vocabulary 
and environmental factors to be .70±:.0+, and the correlation be¬ 
tween intelligence test scores and environmental factors to be 

.61±,05. 

4. Differences in Setting 

Boyd (8) indicated that the “child uses different words and 
frames different kinds of sentences with every cliaiigc in environ¬ 
ment." Davis (16, p. 108) found a similarity of jesponscs in a 
setting that was carefully standardized. She reported that the 
“first two records yielded 204 different words, and throughout the 
analysis it was found that these recurred with asionislring frequency.*' 
Nice (70) noted the effect of setting and observed that tlie situation 
of preschool and day-nursciy children evidently was a very different 
one from that of a child with her parents, judging from her results 
and from tliosc of other investigators. 

In the section on Nuniher o/ Words Spoken several studies indi¬ 
cating differences in the vocal output in different settings were cited. 
Particularly, the iindings of Nice (67), Ellcsor (25), and Mattson, 
as reported by hlarkey (63), should be recalled- These writers 
noted the varying amounts of verbal behavior in different situations, 
but lliey did not investigate the possible effects upon the parts of 
speech. 

McCarthy (56) obtiiined indirect evidence of ilie change in the type 
of words in a comparison of the responses of 31 children on the play¬ 
ground and in the c-tpcrimcntal room with an adult. The emo¬ 
tionally-toned responses represented approximately nine per cent of 
all the responses in the latter setting, but 33 per cent of the remarks 
on the playground. This type of response included wishes, requests, 
threats, and commands, and would involve an increase in the inci¬ 
dence of verbs. 



82 


GHN’KTIC J'SYCIIOT.OGY MONOCKM’HS 


Smitli (79, 1 ). 188) called attention to the incidence of ques¬ 
tions and answers in McCarthy’s situation in ^vliich the child was 
with adults. She also .noted in her own study the liinlun- finiucncy 
of imperatives nn the phiyKroiiiid, hut mnic evidence of Connected 
discourse and narration when the child was with nrovvn-iii)s, The 
effect of the two types of situation ui)f>n the parts nf Si^ecch was 
not specilically investigated, however, hy McCarthy nr by Smith. 

5. /Jf/r Dijjercuces 

It is ail accepted fact tluit tlic use of appropriate pictures may 
stiiniiliite responses wliich show age differences. Ihtiet used this type 
of situation as one of his tests of intcdligoncc. and 'rennan (83) 
utilized it ill the Stanford Revision. Rinci coiiMdeml the cliild of 
three or four years as beinir in the "hlentification” stnKi; wlicn pre- 
sciitcd with such stimuli. Tcinum (83, p. 146) stated that ‘‘descrip¬ 
tion i.s raiely encountered before five years, and inter])rcralion rarely 
before nine or ten,” Tlio same piclurcs wlicii used id yciirs .seven 
and twelve arc expected to elicit description and Interinetiition. re¬ 
spectively. Stern (Bi, p. 206) regarded the third year ns the "sub- 
stance stage,” and tltc seventh year as the “action stage.'' Appavently, 
the (fifTcrent types of responses ut the several age levels would in- 
volve differences in the parts of speech, the “iiliuiUliciition’' stage 
being associated especially with a high incideiiei; of noiiiis. 

Nice (69) emphasized changes in language, with age, hnsing licr 
obacYVflCions mainly upon si thousand or nunc winds collected for 
licr daughters at 30 months and at the ages of ilircc, four, five, 
eight, and ten yeius. She stated that “most children iit 30 moiiLlis 
are in the shovt-scntencc stage.” At tliat time there is a '‘pre¬ 
ponderance of nouns, a lack of articles, jiu.xillary ami copulative verbs, 
prepositions, and conjunctions; the same is true of the short .seiilcncc 
to a lesser degree,” The established scutcucc she found to be chavac- 
teiized by '‘a greater definiteness and complexity as is shown hy the 
increasing use of these relational wonls that were largely lacking 
before.” She estimated that "at three years perhaps half the children 
have passed into the cstahllshed sentence stage, and only those re- 
tai'ded in speech have not attained it by four.” 

6. Sumr?iflry of Findings from Si.\' Rrlaicd Studies 
In Table 20 is given a summary of the findings of six investigators 
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who I'cpoi'tecl lIic per cent of each part of speech used by preschool 
subjects. ]3oyd (8) obtained 1,250 unsdected sentences near the 
bfi'tlidays of his daughter for ages two through eight. He also 
gathei-ed 100 conversational sentences from each of ten men and eight 
women novelists. Day (19) studied 80 pairs of twins and followed 
l\'IcCarthy’s technique of showing toys and pictures to the child, 
Using this procedure, she obtained 50 responses for each subject. 
As shown in Tabic 20, there were 40 subjects at each age. Inas¬ 
much as a tabic with exact percentages was not given in Day’s report 
of her findings, the data in Table 20 represent estimates based on 
Figure 7 of Day’s investigation. McCarthy (57, p. 33) used 140 
subject.^ and obtained a record of 50 remarks while the child was 
being shown toys or pictures. In tliis study she used subjects so 
selected that the age groups were representative of the percentages 
of the various occupations in the locality. Kirkpatrick (52, p. 52) 
gave the percentages for one child as secured "during an hour or more 
taken at regular intervals during the ages of two and four.” Nice 
(67) recoideJ an hour’s conversation for her daughters at ages three, 
four, and five. She had found that "with the total words, one hour 
gives a good prophecy of the all day conversation.” Smith (79) used 
220 subjects for whom 305 records were obtained. The records of 
cases more than 65 months of age arc omitted from Table 20. From 
most of the subjects one hour of spontaneous conversation was secured, 
the records being made by the experimenter without questioning the 
subjects. In Smith’s investigation the age classification of 18 months, 
for instance, indi]dc.s subjects of 18-29 months, inclusive. It should 
be noted that the age groupings are not the same in the several studies, 
and not in all cases were the records obtained near the birthdays of 
llic subjects. In making comparisons, the observer should recognize 
this difference as well as the variations in method of securing the data. 

Since eminent grammarians do not agree on the problem of classi¬ 
fying ])arts of speech, and psychologists probably are influenced by 
authorities who hold opinions which arc at variance, it Is to be 
expected that studies of language development will show diflcrcnt 
results due to this factor. The fact that different grammars may 
have been used as the guides to classification should be considered 
in comparing such data as arc found in Tabic 20. Nice (69, p. 243) 
recognized the variations in results which apparently could be at¬ 
tributed to this cause. She noticed that Boyd (7), who enumerates 
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the words occurring as the various parts of speech, regarded posses¬ 
sive pronouns and nouns in apposition as adjectives, whereas she 
considered the former as pronouns and the hitter as iimins. Slic 
also indicated that according to her authority, the Centnv]' Dir- 
ticiuiyy, he classified certain words as conjunctions which she regarded 
as different parts of speech. Bo 3 'd, therefore, had more adjectives 
and conjunctions than did Nice, and the latter recorded more pro¬ 
nouns. As shown in Tabic 20, Boyd classified as adjectives 17.4 
per cent at 36 months while Nice recorded 9.3 per cent at that age. 
At the same age level the respective pcrccntngc.s for pronouns were 
15.8 and 22.3. 

TJtc valuable .studies b)' lllcCajtli.v and Smltlr h.aye j'clativelv large 
numbers of suhject.s and, therefore, afford an important opportunity 
for comparison, Smith (78, p. 16) states concerning the aiitliority 
for her work: “The classification of words used into parts of speech 
followed the usual grammatical rules, Webster's dictionary being 
the criterion in case of doubt." The writer is indebted to Dr. i^^c- 
Ciirthy for a statement which is quite similar to that just quoted, 
except for tlie fact that Webster's Gollegude Dictionary wa.s con¬ 
sulted when confusion occurred. 

The studies by Smith and hIcCarthy differ as to the proportions 
of adjectives, with which articles have been combined in Table 20. 
At the ages of 18, 30, and +2 months, with hlcCarthy’s age groups 
combined to make them more comparable to Smith's, tlic proportions 
of adjectives range, respectively, from 10,0 to 15.2 and from 5,0 to 
11.0. It is pj'olwble tliat the '‘miscell€aiicou.s’’ classification u.sed by 
McCai thy and Day includes some words which were classified by 
other investigator.^ as adjectives, and some which were regarded as 
adverbs. In the case of McCarthy’s data these figures would add 
only one or two per cent, but for Day’s material tliey would give 
from 8.5 to 12.5 per cent to be added to other classifications. 

Comparisons of adverbs, using the ages previously indicated, result 
in differences of 5,1 to 10.5 per cent. The larger proportions of 
nouns found in McCarthy’s data, 44.3 per cent as compared with 
28 per cent for the group of 18-29 months, may be partly the result 
of the experimental procedure. The use of pictures and toys, and 
the employing of questions to elicit responses if they were Jiot spon¬ 
taneous, may have stimulated enumeration in McCarthy’s investiga¬ 
tion. It will be noted that the most marked differences in tlic pro- 
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portions of nouns occur at the lower ai^o levels where lumiing of 
objects is i)articiilarly characteristic. 

Since similar technw^ues in securiuR '.W‘l classifying data were 
cmplaycil by li^cCartliy and Day, it appears that differences in the 
subjects or in llic classification may account for the 

major part of the diflteicnces between the itivestip;!iti(»ns. These 
arc greatest for the adjectives, adverbs, interjections, and miscellane¬ 
ous classifications. As pteviuvwly stated, Day’s subjects were SO pairs 
of twins, 

A study of Table 20 will indicate that the folltnving facts may 
lie stated concerning the several studies: 

1. As ape increased nouns decreased. 'The decrease was most 
vapid at tlic early age levels. Although 50 per cent of the words 
were nouns at 18 mcmlhs (AIcCarthy), the propoiiion at v^O months 
was 25.S cent, and at 54 numtU?. it was only 10.3 per cent, The 
trend was distinctly towani the proportions of nouns used hy adults, 
Boyd found for the novelists tliat approximately 15 or 10 per cent 
of the words were nouns. Tl»c investigations involving ji carefully 
controlled procedure in a restricted setting (AfcCnrtliy and Day) 
bad somewhat larger proportions of nouns than did other studies, 

2, Especially in the studies with subjects of Ifi aiul 2-I- months 
of age, there xvas clearly demonstrated a lendencv for pronouns to 
occur in larger proportions in the Iilghcr age levels, the niost rapid 
rise in the curve being in the curly stages. This also re.iuvsented a 
tendency toward the language of adults, although stn’cnil of the 
studies indicated that the pronouns used by the older children ex* 
cccrled the peveentages used by tUc novelists. DlfCeteuces in intcvpve- 
tation of pronouns because of divergent views of grainmarians un¬ 
doubtedly account for some of tlic variations in the proimriinns of 
pionouns. 

3, Adjectives, tncliiding articles, showed an increase with age 
in most of the investigations. Again, the trend was toward the pat¬ 
tern of adult language, as indicated hy the proportions of the parts 
of speech. The pvoj>ortions of adjectives found in the several inves¬ 
tigations dilter greatly. Again, differences in ojiinioii ns to what con¬ 
stitutes an adjective m.'iy explain many of the divergencies in ilw 
findings, 

4. Verbs tended to increase with age, tlic greatest incicasc oc¬ 
curring at the early montiis. Fat die pvcscluml subjects uf the upper 
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age groups the proportions of verbs in scvernl studies were higher 
than those for the adult groups. 

5. Adverbs showed no marked change with age in Day’s and 
McCarthy’s studies, but a decrease occurred in Boyd's, Nice’s, and 
Smith’s investigations. In Boyd's and Day’s studies the subjects at 
almost all ages tended to i-esemble the adults in regard to the propor¬ 
tion of adverbs used. 

6. I’he proportion of prepositions used by younger subjects was 
much smaller than that for older subjects in most of the studies, 
None of the preschool groups readied the adult stage in use of this 
part of speed). 

7. The proportion of conjunctions increased with age, altliough 
progress as indicated by some investigations was irregular. None of 
the groups attained the adult level in regard to the proportion of 
conjunctions. 

8. In the studies which were based upon large groups of subjects 
the proportion of interjections showed a sharp decrease with age. 
The trend was toward the percentage found in adult usage. 

Several siiinmaj'izing statements in regard to Table 20 should be 
made. It was not unusual for the proportions of verbs and pronouns 
to excel the proportion of nouns after tlie third year. In several 
studies, approximately half of the child’s language was made up of 
verbs and pronouns at the upper preschool age levels. At these ages 
die verbal bcJiavior of the subjects was cliaracterized by action words 
(verbs) and personal S 3 ’mbols, inasmuch as most of the pronouns were 
classified as personal pronouns. This is in accordance with Mavkey’s 
(63, p. 86) observation. It was charactciistic of most of the studies 
tliat the proportions of the parts of speech cliangcd most rapidly 
before the age of three, and after that age the rate of change tended 
to be slower. The “deai'th of prepositions, conjunctions, articles, 
and auxiliary verbs” as emphasized by Boyd (8) was outstanding 
at the early age levels. The proportions of nouns and interjections 
decrca.se(l with age, but verbs, pronouns, adjectives, prepositions, and 
conjunctions usually showed an increase with age. The proportions 
of the parts of speech were characterized by rather large amounts of 
variation from investigation to investigation, probably due in part 
to the fact that dilfcrcjit grammars were used as die bases of 
classification. 
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TABLE 21 {continved) 

CA Group Sex Nouns Pron. Art. Verbs Conj. Prep. Adj. Infin."" Inter). 

5+ Reg. M. 12.3 26.5 2.3 24.5 12.7 1.8 +.7 6.6 4.1 3.9 
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'.Approximately 50 per cent of t'he records were made Oj/tclo.ir.i. 

The fnfiniii-'^'c group also includes the participial and gerundial constructions. The term Adverb in 
clude.s pronominal adverbs. 
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B. Analysis of Data 
1. Pioporlioii of Jiorh P^irl of Sfi'cch 

As stated m a picvimis chapter, rcairds coverioK SO miiuitcs of 
verbal behavior iier subject were obtained In addition lo the. 280 
minutes per child composing tlie miiforin records. 'I'able 21 is based 
upoa the 36Q minutes of ohservadon for each of the 74 subjects, a 
total of 444 hoiu-s. The uniform and miscellaneous records are com¬ 
bined for this portion of tlic invesligation, and the material differs 
from the discussion of the parts of speech in other parts of the study 
in the following respects. Tlic four settings do not ha\’c cciual weight 
in this treatment of the data, as they dt) where only the uniform 
records are used, Since the Outdoor records arc the most numerous, 
they have the predominant Influence In this part of the Investigation. 
Ii\ Table 21, the age groups arc equally represented in the group 
means, altJiougli the groups arc not com|)<Jse«l of the same mimbcrs 
of subjects. Ill this iwrtioii of the study, percentages are the basis 
of discussion, whereas tlic discussion of the records which will accom¬ 
pany the tables showing the critical ratios will he liased upon the 
actual incidence of the parts of speech in verbal heliavior. 

Since the group at 60 months apparently was not reiini-iciitativc, 
and because of the small number composing it, the means are given 
for ages 30 to 60 months as well as for ages 30 to 65 months. Dis¬ 
cussion of Table 2l will involve certain comparisons witli I'ahlc 20 
in which were given the results of several other investigations. In 
the present study, the following points should he noted i 

(i. Noitiii. In accordance witli the findings of other studies, there 
is a decrease in the proportion of nouns with an increase in age. Tlic 
mean at 30 months is 17.9 per cent, and at 54 months it is 13.4 per 
cent. The group at 60 months is small, and the rise to 16.6 per cent 
probably should not be regarded as significant. The percentage of 
nouns is smaller than that found by McCarthy and Day (Table 20), 
but it will be recalled that tlicy followed a procedure which involved 
a setting similar to the Picture situation of the pvcsciu study, where¬ 
as the large.st proportion of the records for Table 21 was made in 
the Outdoor situation. The proportion of nouns is somewhat simi¬ 
lar to tile percentages found by Hoyd, Nice, and Smith ('i'aMe 20). 
The two former used many settings, and tlie last-named used both 
outdoor play with children and indoor play involving conlact witli 
adults, in securing her records. 
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In the pi'csciu study, Relief subjects have a somewhat larger pro¬ 
portion of nouns than Regular subjects. McCarthy (57, p. 123) 
states concerning her results that "nouns are a higlier percentage of 
the total number of words used by the children of this study who 
belong to the lower occupational group." McCarthy regards .a 
smaller proportion of nouns in the older subjects as an indication 
of "a higher stage of linguistic development." In accordance with 
this statement, girls in the present study arc slightly superior to boys. 
Observation reveals, however, that Regular girls, Regular boys, and 
Relief girls have similar records, and all are superior to Relief boys. 
It is, rJicrcforc, Relief boys who arc largely responsible for the 
greater proportion of nouns for Relief subjects and for boys as a 
group. For the combined groups, nouns constitute 16 per cent of the 
comprehensible words u.sed in 44+ hours. 

b. Pronouns. Inasmuch as the present study includes no subjects 
Icss.tlian 30 months of age, the Increase in pronouns which is observed 
at the caily age levels in Tabic 20 is not cluiiacterisiic of Table 21. 
Ill the present investigation, pronouns niaiulain approximately the 
same proportion at all ages from 30 to 65 months, llic mean for all 
agc.s being 25.8 per cent. I'lic percentages arc linger tJuin those in 
some studies, the results more nearly resembling those of Nice and 
Smith (Table 20) chan those given by other investigators. It will be 
recalled cliat tlie pre.scnt study is based upon jespersen's (45) view¬ 
point, and he classifies as pronouns certain words wlucli are regarded 
as other pans of speech by some authorities. This point has been 
discussed in a previous ch.apter and is an important fact for con¬ 
sideration in comparisons of investigations. Probably some of the 
differences in tlie findings ai’e explicable on the basis of the divergent 
vie\v.s concerning gniniinar. TJi.at tlic diflercnccs aic not greater 
may be due to ihc predominance of such pronouns as me, joo, he, 
she, and it, concerning tlie classification of which thei e is not much 
di.spute. 

In the present study of the proportions of pronouns used, the 
differences between the sexes and between the socio-economic groups 
are I’eiy small. 

c. Articles. Articles increase from 1.2 per cent at 30 mnntlis of 
age to 3,5 per cent at 60 months, the mean for all ages being 2.4 per 
cent. Girls are superior to boys in the use of articles, and Regular 
subjects somewhat surp.ass Relief subjects. Relief boys use the fewest 
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articles when coinparec) with other Rroups, the inferiority being 
greatest at 30 and 60 months. The superiority of girls in the pro¬ 
portion of articles used is especially noticeaWc al the earlier ages 
and at 54 months, 

d. Verbs. Since no cases less than 30 months of age are included, 
an increase in verbs as observed in some of the investigations reported 
in Table 20 is not noted in the present study. The proportions are 
quite similar to those obtained by Smith, and they do not differ 
greatly from those noted in the other studies. When the percentage 
of infinitives is acldcd to the proportion of verbs vl\c lesults most 
nearly lescmble those of Hoyd, Kirkpatrick, ami Nice. ’Die per¬ 
centage for the combined group is 29.2 per cent. Without the 
addition of infinitives, vcrl>s compose 25-8 per cent of the compre- 
iicnsible verbal behavior of the subjects in the present study. 

Adverbs. Tlic records of adverbs change little w’llh age until 
54 mouths when there is an increrise. (irovip differences arc largest 
prior to that age, and at most ages Regular boys show noticeable 
superiority in the proportion of adverbs. Tbe mean for all ages is 
10.9 per cent. 

The results of the present study more nearly resemble those of 
Iloyd and Day (Table 20) than those of other invesligators, It 
should he observed that McCarthy and Day classified as jnisccllancnus 
certain words which some investippitors may have regarded as adverlis 
or other parts of speech. 

/. Coiijiincfioits. Conjunclions increase from 1.1 per cent at 30 
months to 2.2 per cent at 60 months. The mean for all ages is 1.7 
per cent, Regular subjects are superior to Relief cases, and girls 
surpass boys. 

The present investigation shows a smaller proportion of conjunc¬ 
tions than indicated hy McCarthy or Iloyd (Table 20), and fewer 
than ocher experimenters indicated at tlie upper age levels, with 
the exception of Nice*s findings. Differences in grammatical classifi¬ 
cation probably account for some of the variations reported by 
experimenters. 

g. Vrepositions. Prepositions increase from 3.6 per cent at 30 
months to 4.6 per cent at 60 months. Regular subjects surpass 
Relief cases and girls surpass boys in the proportion of piepositions, 
the differences varying at the several age levels, Most of the other 
investigatoi's report a somcwlwt laigcr percentage of prepositions 
than is shown in the present study. 
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h. Afljecthes. In the present study adjectives do not show a 
consistent increase with age after a slight rise at 36 months, They 
compose 7.1 per cent of the comprehensible words and if articles arc 
added, as was the proccdrirc in the investigations reported in Table 
20, tlic increase with age is more consistent and the proporticMi is 
9.5 per cent. The percentages are noticeably smaller than those 
obtained by Boj’d and McCartliy. The proportions more closely 
resemble those of Day's study, and the records at the earlier ages 
fi'om Nice and Smith. It should be recalled tlmt in the present 
study certain words are classified ns pronouns vvliich other investi¬ 
gators may have regarded as adjectives. In a previous section may 
be found a discussion of t)us problem. Girls have a slightly larger 
proportion of adjectives than boys. 

i Infuiitives. Infinitives compose 3.4 per cent of the speech of the 
subjects in the present investigation. No consistent change with age 
is observable, but a comparison of the groups at 30 and 60 months 
shows an increase from 3.1 per cent to 3.9 per cent. Regular sub¬ 
jects have a larger proportion of infinitiv'cs in their records tluin Relief 
cases at all ages. Girls surpass boys, with the greatest superiority 
appearing at the earlier ages. 

j. I)iferji>ciioiis. Interjections decrease from 3.3 per cent at 30 
months to 1.8 per cent at 60 months. They constitute 2.8 per cent 
of the comprehensible speech of the subjects. The proportions more 
nearly resemble the findings, except at the earliest ages, of Day and 
Smi'cli (Table 20} thnn those of other investigators. Regular sub¬ 
jects have a larger percentage than Relief cases, and girls a slightly 
larger percentage than boys. 

2. liiculeiice of P/irts of Sfteech 

The present invc.stigation includc.s only subjects aged 30 months or 
more and, tlicrcforc, the moot question of sentence-words is not as 
important for this study as for one which involves younger children. 

It will be recalled that jespersen’s (45) statements concerning 
the parts of speech constitute the guiding principles in the classifica¬ 
tion used in the present study. 

The incidence of the parts of speech is closely related to the num¬ 
ber of comprehensible Avords spoken, In a previous chapter the 
change in vocal behavior concurrent with change in setting was 
discussed. It is assumed that those factors which affected tlic total 
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number of words in the several settings also affect the individual 
parts of speech, although perhaps in different degrees in different 
situations. 

Self-comparisons in the four different situations arc presented for 
the several parts of speech, or groups of parts of speech, to show 
possible changes concurrent with change in setting. Likewise, group 
comparisons arc made on the basis of the specific settings and, finally, 
on the basis of tlic combined situations. 

The data in the succeeding discussions of this chapter arc based 
upon tlie uniform records, and in these records the four settings have 
equal weight, as previously described. 

Statements concerning variations in the parts of speccli refer only 
to changes in the frequencies and not to differences in form, 

Correlations whicli are involved in the computations of certain 
critical ratios may be found in Appendix /?. All correlations have 
been calculated by the Pearson producL-moment melliod. 

It. 'NoHtis. The rclinbhity cocfficicrits for the several parts of 
speech may be found in Table 22. The correlations for nouns range 
from .83 to ,90 at the vaiioiis age.s. 

'I'AIJLE 22 

RBiiiADiLi'rv CoEmciRNTs-* or DiisroNATiii) I’akts or Sriiiicii in Odu-Evun- 


NuMDRRSI) 

Periods for 

Ac;n Groups (IIaskd 
Uniform Recorhs) 

ON Outoooii-Inoooh 

CA 

Nouns 

pronouns 

Verlifl 

Paiiiclfis* 

Adj.-Inf,* 

Pli RangE 

30 

.83 

.^6 

,82 

.84 

.81 

.022-.017 

36 

.85 

.84 

.86 

,87 

.89 

.022-.016 

•V2 

M 

,87 

.88 

.39 

.86 

,02D-.OU 

48 

,87 

.83 

.85 

.84 

.82 

.023-,017 

54 

.90 

.88 

.86 

.86 

,88 

,015-.0ll 

60 

.85 

,82 

.84 

.82 

,84 

,027-.023 


*Pearson product-moment corrclntions are Riven. Tlic Particles proup 
incliidesi adverbs, conjunctions, and prepositions. The Adjcctive.s-Infinitivea 
group al&o incUides pavticlpia! and gcrundial constrnclin»\s, and interjec¬ 
tions. 

In Tables 23 and 24 arc given the central tendencies and devia¬ 
tions for the piii'ts of speech, according to groups and settings. Tin? 
mean incidence of nouns for Regular hoj's, Relief boys, Regular 
girls and Relief girls is as followsi 9,23, 9,33, 11.41, and 10,22. 

Correlations between the several combinations of .settings for the 
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table 23 

Central Tundcncibs and Deviations for Pahts of Speisch-* Per 10-Minute 
Period, as Used Per Individual dy Regular Boys and Relief Boys 
IN THE SpHCIFIED SETTINGS 


Pnrf of Speed) 

Setting 

Regular boys 

Mean SB 

Relief boys 
Mean SB SD^ 

Nouns 

Oul. 

9.0B 

3.99 

.45 

9,43 

4.19 

,47 


In. 

8.83 

3.74 

.42 

8,9+ 

3.63 

,41 


Din. 

7.90 

3.15 

.35 

8.31 

3,60 

,40 


Piet. 

U.II 

4.75 

.53 

10.63 

3.61 

.40 

Pronouns 

Out. 

12.38 

4.55 

.51 

9,46 

3.49 

,39 


In. 

10.71 

4.45 


9,16 

3.33 

.37 


Din. 

8.85 

3.18 

.36 


3.42 

.39 


Piet. 

12.19 

4.44 


9,58 

3.45 

,39 

Verbs 

Out. 

11.+1 

4.79 

.54 

8.53 

3.53 

.39 


In. 


3.95 

M 

S.S8 

2.97 

.33 


Dir. 


3.70 

.41 

7,80 

3,14 

.35 


Piet. 

15.26 

6.36 

.71 

9.35 

3,71 

.41 

Particles 

Out. 

8.89 

4.24 

.47 

7,73 

3,05 

.34 


In. 

7.61 

3.24 

.36 

6,31 

2.77 

.31 


Dill. 

6.91 


.3+ 

5,76 

2.88 

.32 


Piet. 

10.56 

4.67 

.52 

6.75 

3,08 

,34 

Adj.-Inf. 

Out. 

7.46 

3.18 

.36 

6.23 

3.41 

.38 


In. 

6.61 

■ESI 

.34 

5,98 

2,96 

.33 


Diu. 

6.65 

2.S8 

.32 

6.7+ 

3,(1 

.35 


Piet. 

7.48 


.34 

6,+8 

2.53 

,28 


■*The Pronoun group also includes articles. The Particlea group is com¬ 
posed of adverbs, conjunctions and prepositions. The Adjective-Infinitive 
group nl.so includes the participial and gcriindial constructions, niid inter¬ 
jections. 


various groups may be found in Appendix B. The 24 correlations 
range from .73 to .89, indicating a marked degree of consistency in 
the occurrence of nouns from setting to setting. The subjects who 
use laige iiumbei's of this part of speech in one situation tend to 
maintain that characteristic in the other settings, wheieas those whose 
records show a relative paucity of nouns in one situation tend to 
have similar records in the other environments. 

In Table 25 are given the “Critical Ratios of the Differences 
between Settings," for nouns as used by the several groups, The 
self-comparisons of Regular boys indicate that the incidence of nouns 
may differ markedly with the setting, since five of the six differences 
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TABLE 24 

Ckntrai, Tendencies and; Deviations koh I’ak'is ok .Si‘i;i.cii* 1’i r IO-Minute 
Period, as Used Pun Individual nvUncui-Aii thui,s and Ri!i,iri- Omi.s 
IN rilL SPl'ClKIhl) SE'JTINOS 




Regular girls 

Kel 

lief girls 


Pnit of Sjicccli 

Selling 

Mean 

XI) 


Mean 

SI) 

Nouns 

Out. 

12.96 

4.37 

.53 

8.69 

3.49 

.42 


In. 

10.72 

3.H2 

.46 

9,51 

3.18 

,39 


Din. 

9.60 

3.12 

.JK 

8.81 

1.77 

,46 


Piet. 

12.35 

4.33 

.53 

13.87 

4.61 

.56 

Pronouns 

Out. 

19.93 

7.S5 

.95 

12.51) 

4.73 

.57 


In. 

IS.3!{ 

6.74 

.S2 

11.66 

4.26 

,52 


Din. 

12.97 

4.49 

.54 

11.13 

3.78 

,46 


Piet. 

17.75 

CM 

.84 

12.59 

•1,77 

,58 

Verbs 

0«L 

17.09 

5.70 

.69 

11.13 

4.93 

.60 


In. 

13.13 

4.33 

.53 

9.96 

3.81 

.46 


Din. 

9.1S 

3.05 

.37 

9.07 

4,11 

,5D 


Piet. 

12.25 

5.09 

.62 

11,59 

4.14 

.50 

Particles 

Out. 


mW 1 

.53 

S.74 

3.10 

.38 


Jn. 


1 ■ 

.45 

7.54 

3.31 

.40 


Din. 



.33 

6.76 

3.05 

.37 


Piet. 


3.IX 

.39 

7.41 

3.12 

.38 

Adj.-Inf, 

Out. 


MM 



Qfl| 

R 

In. 








Din. 


Rgfl 




Kv 


Pief. 


BmI 




Kt 


*Thc Pionoun ('roup nlho liiicludvs nriiclcs. The Panicles uruiiji is coin* 
posed of adverbs, conjunciions and prcpositiims. The Adjective-lniinliivc 
group also includes the participial and gcruiidial constnirtions, and Inter¬ 
jections, 


TABLE 25 

CiuTtovL Ratios of the DiiTERnNCHs Bf-twiikn Seitinos in tiiu Numiier 
OF Nouns Used Per 10-Minute1 Period iiy the (.Jnnup Specii iiid 

(CoRREI-ATRD ObSFRVATIONS) 


Setting 

In, 

PicL 

Din. 

Setting 

III. 

Piet, 

Din. 


llcgular boys 




Relief boy.s 



Piet. 

9.12 



Piet. 

6.04 



Din. 

4,43 

10.70 


Din. 

2.43 

8.00 


Out. 

1.09 

7.25 

4.54 

Out. 

2,33 

4,29 

4.00 


Regular girls 



Relief cirls 



Piet. 

5.09 



Piet. 

13.63 



Din. 

4.00 

8,33 


Din. 

2.41 

15.81 


Out. 

9,33 

1,65 

10.S4 

Out. 

3.28 

15.24 

0.44 
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satisfy tlie common criterion for statistical reliability. The situa¬ 
tions witii the lai'fci means will be mentioned first iii the comparisons 
which follow; Outdoor-Dinnerj Indoor-Dinner; Picture-Dinner; 
Picture-Outdoor; and Picture-Indoor. 

The fact that the critical ratio is only 1.09 as a result of tlic com¬ 
parison of nouns in the Outdoor-Indoor .settings should be noted, 
since tlie comparison of the amount of comprehensible veibal be¬ 
havior in those situations, as shoAvn in a previous chapter, resulted 
in a significant difference. In both instances the largest incidence 
is to he found in the Picture situation. 

If tlie ohservations are treated as if iiiKorrclatcd, only the critical 
ratios for two comparisons arc Indicative of statistically reliable 
differences j Picture-Dinner and Picture-Indoor. However, the criti¬ 
cal ratios for the Picture-Outdoor and Outdoor-Dinner comparisons 
indicate approximately 99.8 and 98 chances in 100 that the true 
differences are greater than zero. 

Resulting from tlie sclf-comparisoiis of nouns as used in tlic various 
settings by Relief boys (Table 25) arc four differences which are so 
large, as measuied by tlicir standard errors, that they may be regarded 
as statistically significant. These four comparisons are as follow.s: 
Picture-Outdoor; Picture-Indoor; Picture-Dinner; and Outdoor- 
Dinner. The critical ratios of 2.42 and 2.33 for the Indoor-Dinner 
and Outdoor-Indoor comparisons indicate approximately 99.2 and 
99.0 chances in 100 that true differences exist. It will be recalled 
that the self-comparisons of Relief hoys as to number of words spoken 
in the various .settings (Table 26) resulted in five highlj’ reliable 
differences, and the sixth critical ratio indicated virtual significance, 

If the observations are treated as if uncorrclated, only the differ¬ 
ence between the Picture-Dinner settings is completely reliable statis¬ 
tically. However, the critical ratios for the comparisons of the 
Outdoor-Dinner, Picture-Outdoor, and Picture-Indoor .settings indi¬ 
cate close approximations to statistical significance .since there are, 
respectively, 96, 97.5, and 99.9 chances in 100 that a true difference 
exists. 

Regular girls differ from setting to setting ns to the number of 
nouns used, and five of the six critical ratios arc indicative of highly 
.significant differences, as follows: Outdoor-Indoor; Outdoor-Dinner; 
Indoor-Dinner; Picture-Indoor; mid Picture-Dinner, It should be 
noted that the critical ratio ic.sulting from the comparison of the 
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TABLE 26 


Critical Ratios or tjif Diffeiiences Between Comi’ahed Groui's in Mean 
NuMnr.R OF Nouns Per 10-Mihutu I'ehhw in the SivrriN(;s Si'iicinifD 


Set¬ 

ting 

Out, 

III, Din. 

Piet. 

All 

Set- 

diift 

Out. III. Din. Piet. All 

Out, 

In 

Din, 

Piet, 

Ml 

Reg, 

0.51 

boys—Rel. 

0.19 

0.77 

boys 

0.73 

Q.ia 

OiK. 

In. 

Din. 

Picl. 

All 

Rck. jriils— HcI. girls 

6.28 

2,02 

1.32 

1.97 

1,96 


Reg. 

bnvs—Rctr. 

girls 



Rel. boys—^Rel. girl-s 

Oiil. 

5,5-1 




Oiii. 

1.17 

In. 


3.05 



In. 

1.00 

Din, 


3.27 



Dill. 

0.82 

Piet, 



1.65 


Piet. 

1,70 

All 




3.70 

All 

1.56 


Reg, 

boys—Rel. 

Birts 



Rtl, boys— Ueg, giih 

Out, 

0.63 




Out. 

L97 

In. 


1,19 



In. 

2,87 

Din. 


1,S7 



Din. 

2,35 

Piet, 



3.S8 


Piet. 

2,61 

All 




1.68 

All 

3,59 


number of words spoken (Table 26) in tlic Outrloor-Picturc settings 
likewise indicated a highly reliable diffci'cnce. However, the com¬ 
parison of nouns yields a critical ratio of 1.65, which gives npproxi- 
in.atcly 95 chances in lOO that a true difference exists, Wlicn the 
Picture-Indoor settings are compared as to amount of comprehensible 
verbal behavior (Table 26) the critical ratio is 1,92, and iiulicativc 
of approximately 97 chances in 100 th,it the true dillcrencc is greater 
than zero. When comparison is made of noun incidence in tlicsc same 
settings the critical ratio of 5.09 reveals a highly reliable difference. 
It is possible that nouns were elicited w such a degree in the Picture 
setting as to produce noticeable changes in the relationships existing 
from comparisons of the amount of comprehensible verbal behavior. 

Treatment of the observations as if uncorrclated results in the 
following statistically significant differences between settings: Picture- 
Dinner; Outdoor-Dinner; and Oiitdoor-Incloor. Critical ratios of 
1.87 and 2.33 for the Indoor-Dinner and Picture-Indoor comparisons 
Indicate .approximately 97 and 99 chances in 100 that true differences 
exist. 
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In the self-comparisons of Relief girls in the several settings as to 
noun incidence, four of the six critical ratios satisfy the usual criterion 
for statistical reliability, as follows: Picture-Outdoor; Picture- 
Indoor; Picture-Dinner; and Indoor-Outdoor- Tire critical ratio 
from the comparison of the Indoor-Dinner settings indicates approxi¬ 
mately 99.2 chances in lOQ of a real difference. It should be noted 
that the comparison of the number of words spoken (Table 26) in 
the Outdoor-Dinner settings resulted in a highly reliable difYcrence, 
although the noun frequencies in these situations do not differ greatly. 

If the observations arc regarded as if uncorrelatcd, only the fol¬ 
lowing comparisons yield statistically reliable differences: Picture- 
Dinner; Picture-Indoor; and Picture-Outdoor. 

The groups tended to respond to the Picture situation with an 
observable amount of enumeration. Enumeration in such a situation 
is characteristic of this age, as noted by Binet, Tennan (83), and 
others. The tendency probably was accentuated by the use of 
questions to elicit speech, if the subjects did not talk spontaneouslj’. 
These factors may account in part for the fact that the noun inci¬ 
dence for three of the groups is greatest in the Picture setting, al¬ 
though the amount of verbal behavior likewise is greatest in this 
situation in the case of these groups, as reported in an earlier chapter. 

Regular girls differ from the other groups in having the greatest 
amount of speccli and the largest noun incidence In the Outdoor 
sitimtion. Regular girls gave a somewhat higher type of response in 
the Picture setting than did the other subjects. They often used 
some description, and tins is considered to be a more mature type of 
re.action than is mere enumeration. The group was characterized 
by more spontaneous remarks than tverc other subjects and, there¬ 
fore, it was not necessary to elicit conversation to the extent that 
this was required for the other groups. 

Table 26 gives the critical ratios of the differences between groups 
as regards the incidence of nouns in the four settings. Regular boys 
and Relief hoys do not differ significantly in the specific or combined 
settings, the largest critical ratio being 0.77. 

Regular girls surpass all other groups in noun incidence, as would 
be expected from their superiority in amount of verbal behavior. 
Regular girls and Regular bo5^ differ markedly in all settings, and 
comparisons of noun incidence in the Outdoor, Indoor, Dinner, and 
combined settings result in significant differences. Tliese findings 
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correspond to tliosc obtained when the mimbcr (jf vvjirds spoken con¬ 
stituted the basis of comparison, tis previously discussed. 

Regular girls and Relief girls differ iiiai iccdly in the Indoor, Pic¬ 
ture, and coinbincd setting-s, and tlic ciitical ratios iiulicute approxi¬ 
mately 98 chances in 100 tliat real dirfcrciices exist. Only the com¬ 
parison in the Outdoor setting yields a ciitical ratio which satisfies 
the criterion for .significance. When the two groups were compared 
0/1 tile btisis of the numlier of words .‘.jwken, llie ciitical ratios r/nigcd 
from 1.80 to 7.27, and three of tlie five were iiullciitivc of reliable 
differences (Tabic 17). 

Regular girls surpass Relief boys in noun incidence in all settings, 
and the critical ratios indicate iipproximately 99 or more chances 
ill 100 tliat true differences c.xist. In the Outtlotir and combined 
settings the diffci'cnce.s apparently arc statistically rclialdc, It will 
be recalled tliat all critical ratios satisfied the criterion for significance 
when the groups were compared on the basis of the amount of verbal 
behavior (Table 17). 

As was the ease when Relief hoys and Relief girls were compared 
on tile basis of amount of verbal behavior, only the critical ratio 
in the Picture setting is iiullcaiivc of a completely signi/iciint differ¬ 
ence between groups in the incidence of nouns. Ilowci'cr, the critical 
ratios obtained from comparisons of the mimbcr of words sp/jlcen b]’ 
the two groups are somewhat larger tlian those from a similar 
comparison of nouns in the Outdoor, Indoor, Dinner, and combined 
settings. 

Relief girls and Regubir boy.s, as would be expected from com¬ 
parisons of amount of verbal bcliavior, do not differ significantly 
in noun Incidence in the Outdoor, Indoor, Dinner, and combined 
settings. AltliGugli the critical ratio obtained from coinpariiig the 
amount of language u.sed in the Picture selling is only 1.14 ('Pahlc 
17), there is a statistically reliable difference between the noun 
usage of the two groups in this situation. 

Comparisons between the sexes with the socio-economic factor 
constant (Regular girls-Rcgular boys, and Relief girls-Rclicf boys) 
□n tile basis of the combined settings yield, respectively, a .significant 
and an insignificant difference. 

Comparisons between socio-econouiic groups with the sex factor 
constant (Regular boys-Rclicf boys, and Regular glrls-Jiclief giiLs) 
yield insignificant differences on the basis of tlie combined settings. 
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As previously stated, none of the comparisons of Regular boys-Relief 
hoys in the specific settings results in reliable differences, and the 
lai'gest critical ratio is 0.77. However, the critical ratios obtained 
from comparisons of Regular girls-Relief girls in specific settings 
range from 1.97 to 6.28, These statements are of especial interest 
since Drever (22), McCarthy (57), and others have discussed the 
relationship of socio-economic status to noun Incidence, as jiotcd 
earlier in this chapter. 

Regular girls surpass all other groups in noun usage, and com¬ 
parisons with Regular hoys and Relief boys result in reliable diffci- 
ences, Relief girls rank second in noun incidence, but they do not 
sig'niiic.'jritly surpass Regular boys and Relief boys. 7'he relative 
standing of the groups in regard to noun incidence (Tabic 26) is 
somewhat similar to that observed in comparing the amounts of 
coinprehensihle verbal behavior (Table 17). Most of the discrepan¬ 
cies which occur arc associated with relatively large noun records on 
the pai t of Relief hoys, and the apparent influence of the Picture 
setting upon the noun incidence of the groups. 

In the study of noun incidence it should bo observed that more 
significant differences result from scif-comparisons of the same sub¬ 
jects in cliffeveiU settings than from comparisons of different groups 
in the same setting. The tabic of sclf-compariscns, Table 25, indi¬ 
cates 18 significant differences out of a possible 24, when correlated 
fiie used, 'I'he t.ibJe of gJ'oup coii-ip.nisons, 'J'abJe 26, 
indicates only seven significant differences between groups in the 
same setting, out of a. possible 24. However, if the observations 
for the self-comparisons arc treated as if uncorrelatcd, only nine 
completely reliable differences result from the self-comparisons in 
the several settings. 

b. ProiiouDs. The classification of pronouns discussed in tliis 
section includes articles, as previously e.vplained. The reliability 
coefficients for pronouns arc given in Tabic 22, and they range from 
.82 to .88. These correlations are indicative of satisfactory reli¬ 
ability at all ages. 

In Tables 23 and 24 arc given the central tendencies and devia¬ 
tions for pi'onoiins, according to .settings. The mean incidence of 
pronouns for Regular boys. Relief boys. Regular girls, and Relief 
girls is iis follows: 11.03, 9.05, 17.26, and 11.97. 

The correlations between the several combinations of settings for 
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the various groups may be found in Appendix B, The 24 correla¬ 
tions range from .72 to .90, indicating that the subjects who employ 
large, moderate, or small numbers of pronouns in one situation 
tend to demonstrate like reactions in the other settings. 

In Table 27 arc given the "Critical Ratios of the Differences be- 

I'ABLE 27 

Criticm. Ratios or the Dii-rRRiiNCES Huiwehn SriTiNos in run Numdiir or 
Pronouns Used Per 1D-Minutb Period nv tui' Oroui* Si>rcim.n 
(ConREi-ATBD Observations) 


Setting 

In. 

Pict. 

Din. 

Seilinic 

In. 

I’iCt, 

Dfn. 


Regular 

boyii 



Relief hoys 



Pict. 

5.69 



PIci. 

1.75 



Din. 

7,IS 

11.93 


Din. 

4,64 

5.45 


Out, 

6,19 

0.70 

11.77 

Out. 

1,36 

0.57 

5.62 


Rcgtilai 

• girls 



Relief girls 



Piet. 

1,70 



I*ict. 

3,JO 



Din. 

12.50 

9.96 


Dill. 

1.66 

+,S7 


Out, 

3,60 

4.64 

12.43 

Ont. 

2.55 

0,26 

4,15 

tween Settings,” 

for pronouns as 

uscil by the 

various groups. 

The 


self-comparisons of Regular hoys indicate that tlic incideircc of pro¬ 
nouns may differ from setting to setting. Five of the six (lifferences 
satisfy the criterion for statistical rcliabilitj'. 'Die situation with the 
larger mean will be mentioned first in the comparisons which follow i 
Picture-Indoor; Picture-Dinner; Outdour-liidoor; Outfhioi-Diiuier; 
and Indoor-Dinner, 

The critical ratios are similar to those obtained for the total num¬ 
ber of words spoken except that for the latter the difference between 
the Outdoar-Picture settings is statistically rcUalilc (Table 16). 

If the observations arc treated as if unconclatcd, only the critical 
ratios for the following com|)arisons arc indicative of statistically 
reliable differences; Outdoor-Dinner; Indoor-Dinner; and Picture- 
Dinner. However, the critical ratios for the Outcloor-liulour, and 
Picture-Indoor comparisons indicate, respectively, 99 and 98 chances 
in 100 that tlie true differences are greater than zero. 

The self-comparisons of Relief boys (Tabic 27) result in three 
statistically significant differences between settings, as follows; Pic¬ 
ture-Dinner; Indoor-Dinner; and Outdoor-Dinner. 'Pile Outdoor- 
Indoor, and Picture-Indoor comparisons yield critical ratios which 
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indicate, respectively, 91 and 96 chances in 100 that a real difference 
exists, A critical ratio of 0.57 is the result of the Picture-Outdoor 
comparison. It will be noted that this is much smaller than the 
critical ratio obtained from a comparison of the amount of verbal 
behavior (Tabic 16). 

When the situations are regarded as uncorrclatcd all critical ratios 
fail to satisfy the criterion for statistical significance. However, tliose 
for the Indoor-Dinner, Outdoor-Dinner, and Picture-Dinner settings 
indicate, respectively, 98.6, 99.6, and 99.8 chances in 100 that true 

differences exist. 

In the self-comparisons of Regular girls in the various settings 
five of the six critical ratios are indicative of highly significant differ¬ 
ences in pronoun incidence, as follows: Outdoor-indoor; Outdoor- 
Dinner; OuCdoor'Picturc; Indoor-Dinner; and Picture-Dinner. 
The results correspond to those obtained from a similar comparison 
of the number of words spoken (Table 16). 

If tlie observations arc treated as if uncorrclatcd the number of 
completely reliable differences is reduced to three: Outdoor-Dinner; 
Indoor-Dinner; and Picture-Dinner. 

The self-comparisons of Relief girls in the various settings result 
in three significant differences in pronoun incidence, ns follows: Out¬ 
door-Dinner; Picture-Dinner; and Picture-Indoor, The critical 
ratios from the comparisons of the Indoor-Dinner, and Outdoor- 
Jncloor settings indicate npfyrnxiinateiy 95 and 99,3 chances in 100 
that true differences exist. It will be recalled that comparisons of 
the amount of comprehensible verbal behavior in the several settings 
(Table 16) resulted in statistically reliable differences In all in¬ 
stances, but the critical ratio from comparing pronouns in the 
Picture-Outdoor settings is only 0.26. 

When the situations are regarded as unconelated tlie critical 
ratios fail to satisfy the criterion for significance, Plowcvcr, tliose 
from the Outdoor-Dinner, and Pictui’c-Dinner comparisons indicate 
appvoximatcb' 97 and 98 chances in 100 that the true differences are 
greater tlian zero. 

In Table 28 may be found the "Critical Ratios of the Differences 
between Compared Groups in Mean Number of Pionoims,’' in the 
specific and combined settings. Regular bo)'s and Relief boys differ 
significantly in pronoun usage in the Outdoor, Picture, and combined 
settings. In addition, the critical ratios of 2.50 and 1.63 in the 
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'FAULK 28 

CjivncM, R-wos Of TUf DiFFVA^'.ycF^ Htvi'wtRM CdHPAmi Ctunuis in 
NuMnER OF Pronouns Per IO^Minute Period, in the Si;i’rTN(;s Si-EciriEn 


Set¬ 

ting 

Out, In, Din. Piet. 

All 

.Sff- 

tiiiK 

Out, In, Din, Piet, 

All 


RcR, boys—Rcl 



Rug. girls—kch girls 


Out. 

4.56 


Out. 

6.69 


In, 

2.50 


In. 

6.93 


Din, 

1.63 


Din. 

2.59 


PieJ. 

4,14 


Pici. 

5.06 


Ml 


3.5+ 

All 


5,88 


Reg. boys—Reg. girls 



Rcl. boys—Re), gills 


Out, 

6.99 


Out, 

4.41 


In, 

7,99 


111. 

3,91 


Din, 

6,34 


Din, 

5,22 


Piet, 

5,67 


Piet, 

4.30 


All 


7,16 

All 


4.79 


RcB, boys—Rel. girls 



Rcl, boy.s—Rug, girlH 


Out. 

0,16 


Out. 

10,17 


la. 

t.32 


In. 

10.24 


Dim 

3.93 


Din. 

7.53 


PIct. 

0.52 


rici, 

8,78 


All 


1,40 

All 


9.89 


Indoor arid Dinner setcinKs Indicate, respectively, 99,4 and 94 
chflttccs in 100 that tvuc diffcvenccs exist. It will he rccjilled that 
in comparisons of the amount of verbal heliavior only the difference 
between groups In ilje Picture sctti/ig proved to have comidete le- 
liability, although the critical rulios for the Outdoor and comhined 
settings indicated virtual significance (Table 17), 

Regular girls significantly surpass all other groui>s in |in)noun 
incidence on the basis of the combined settings. I'liis is consistent 
with the fact that Regular girls signilicanlly surpass all mhev groups 
in amount of verbal behavior. Also, in the specific settings, com¬ 
parisons of Regular girls-Rcgiilar boys, and Regular girls-Relicf 
boys re.siik in reliable differences in pronoun usage. When Regular 
girls-Rclicf girls are compared all diffevcnceS are statistically signiff- 
cant except that in tlie Dinner setting, and ibis critical ratio indi- 
cate.s apju-oxiinatcJ]' 99.5 chances in 100 cfiat a true difference exists, 
It will he recalled that comparisons of Rcgiiliir girls witli the other 
three groups on tlic basis of amount of verbal behavior resulted in 12 
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differences, from a. possible 15, which were completely reliable statis¬ 
tically (Table 17). 

Rejfiilar boys and Relief girls have pronoun records of marked 
similarity, except in the Dinner setting. The dose resemblance of 
these groups has been noted in a previous chapter in connection with 
the discussion of the number of words spoken, 

When Relief boj^s and Relief girls arc amiparcd as to pronoun 
usage all ciitical ratios are indicative of reliable differences. This 
is consistent with the fact that comparisons of the amount of verbal 
behavior yield critical ratios indicating 98.7, or more, chances in 
100 of true differences (Tabic 17). 

Comparisons between relatively distinct socio-economic groups 
with the sex factor constant (Regular boys-Rclicf boys, and Regular 
gii'ls-Rclief girls) result in sjgnifioint differences, on tire basis of 
the combined settings. 

Comparisons between the sexes with the socio-economic factor con¬ 
stant (Regular girls-Regular boys, and Relief girls-Rclief boys) result 
in reliable differences, on the basis of the combined settings. 

Group differences in pronoun incidence concomitant witli differ¬ 
ence ill sex or in socio-economic status arc reasonably consistent 
witJi the findings obt.iined from such comparisons of .amount of verbal 
behavior. In the latter instances all diflPcrcnces are completely re¬ 
liable or closely approach significance (Tab)c 17). 

Regular girls significantly surpass all other groups in pronoun 
incidence. Relief girl.s rank second. Regular boys having almost as 
good a record, and both surpass Relief boys with highly reliable 
dift’creiiccs, on the basis of the combined settings. The relative 
standing of the groups in regard to pronoun incidence is quite 
similar to that for the amount of comprehensible verbal behavior. 
However, the self-comparisons in certain specific settings do not 
show that pronoun usage is affected by change in setting in identi¬ 
cally the same manner that total verbal beh.nvior seems to be in- 
lluenced. Tlic most marked discrepancies are I'clatcd to the fact 
that the pronoun records (Table 17) in the Outdoor and Picture 
settings arc very much alike for Regular hoi's, Relief boys, and Relief 
girls, altliougli comparisons of total comprehensible speech in these set¬ 
tings I'csiilt in reliable or virtually significant differences (Table 16). 

In the study of pronoun incidence it sliould be noted tliat almost 
the same number of significant differences result from self-comparisons 
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of subjects in different types of setting as from comparisons of 
different groups in tlic same settings. The tabic of sclf-coraparisons, 
Table 27, indicates 16 significant diflfercnccs, from a possible 24, 
when correlated observations are used. Tlie table of group com¬ 
parisons, Table 28, indicates 18 significant difTcrenccs, from a pos¬ 
sible 24, vvlicn different groups are compared in tlic same setting. 
However, if the observations for the self-comparisons arc treated as 
if unconclated, only six completely reliable differences result from 
the self-comparisons in the several settings. On tliis basis, more 
differences in pronoun incidence are concurrent with change in 
socio-economic status or in sex than with change in setting. 

c. Veybs. The reliability coefficients for verbs arc given in Table 
22 and they range from .82 to .88 at the several cigc levels, 

In Tables 23 and 24 are to be found the central tendencies and 
deviations for verbs, according to settings. The mean verb incidence 
for Regular boys, Relief boys, Regular girls, and Relief girls is as 
follows; 11.16, 8.64, 12.91, and 10.44. 

The correlations between the compared settings for the various 
groups arc given in Appendix B, The 24 correlations range from 
,73 to .93, and thej’ indicate a marked degree of consistency in verb 
incidence from setting to setting. 

The “Critical Ratios of the Differences between Settings in Mean 
Number of Verbs" as used by the various groups are presented in 
Table 29, The sclf-compnrisons of Regular boys indicate that the verb 
frequencies differ greatly from setting to setting, as would he expected 
from the fact that significant differences in the amovtnt of com¬ 
prehensible speech are concurrent with vari4atiQus in setting for this 
group (Table 16), Five of the six verb differences satisfy the 
criterion for statistical reliability; Outdoor-Indoorj Outdoor-Dinner; 
Picture-Indoor; Picture-Dinner; and Picture-Outdoor. The differ¬ 
ence between verbs in the Indoor-Dinner settings is not reliable, 
although a significant difference exists when the amount of compre¬ 
hensible speech in these settings is compared (Table 16). 

If the observations arc treated as if uncorrelatcd, the critical ratios 
are reduced in size but the same five differences remain statistically 
significant. 

The self-comparisons of Relief boys (Table 29) result in four 
significant differences between verbs as used in the compared .set¬ 
tings; Outdoor-Dinner; Picture-Dinner; Picturc-Outthmr; and 
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TABLE 29 


Critical Ratios of the Differences Between Settings in the Numeer of 
Verrs Used Per IO-Minute Period dv the Group Specified 
(C0RRR1.ATED Observations) 


Setting 

In, 

Piet. 

Din. 

Setting 

In. 

Piet. 

Din. 


Regular 

beyn 



Relief boys 



Pitt. 

16.32 



Piet. 

2,14 



Din. 

0.70 

I+.45 


Din, 

5.40 

6.74 


Out. 

11,1? 

10.69 

10.91 

Out. 

1.67 

3,73 

3.04 


Regular 

girts 



Relief girls 



Piet, 

2,26 



Piet. 

6,S2 



Din. 

11,71 

7.21 


Din. 

J.30 

7.64 


Out, 

11.00 

I+.24 

U.S9 

Out. 

+,33 

1.59 

6.24 


Indoor-Dinner. It should be noted that the differences between verbs 
in Indoor-Outdoor, and Picture-Indoor settings do not satisfy the 
criterion for statistical reliability, although they indicate approxi¬ 
mately 96 and 98 chances in 100 that true differences exist. Com¬ 
parisons of the amount of verbal behavior in these settings yield 
five reliable differences and the sixth closely approximates significance 
(Table 16). 

No significant differences result when the observations arc treated 
as if uncorrelated. However, the critical ratios from the comparisons 
of the Indoor-Dinner, and Picture-Dinner settings indicate approxi¬ 
mately 99 and 99,8 chances in 100 of true differences. 

In the self-comparisons of Regular girls in the various settings 
(Table 29) five of the six critical ratios are indicative of highly 
significant differences, as follows: Outdoor-Indoor; Outdoor-Pic¬ 
ture; Outdooi-Dinncr; Indoor-Dinner; and Picture-Dinner. These 
correspond to the results obtained from a comparison of the number 
of words spoken by the group (Table 16). As in the Picture-Indoor 
comparison of the number of words spoken the critical ratio for the 
verb comparison does not indicate a statistically significant difference 
but one which closely approaches the criterion for reliability. 

Treatment of the observations as if uncorrclated yields the same 
reliable differences ns previously given, although the critical ratios are 
reduced in size. 

The verb incidence as recorded for Relief girls also shows changes 
which are concurrent with changes in setting, and the differences 
between the following settings prove to be statistically reliable: 
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Outdooi-Inclooi-; Outdoor-Dinner; Indoor-Dinner; Pictiiro-Indoor; 
and Pictuie-Dinncr. 'I'hcsc /indinf's corrcsjunKl to those obtained 
from comparing the amount of coniprcliensilife sfjeccfi, except for 
the fact that all cvitiejil ratios are imUcalive of sigiuHcant differences 
in the latter coniparisons (Tal)lc 16). 

Tlic number of commainls and rcqUf.sls given Ity ilic subjects in 
the Outdoor setting may account, at least in pail, foi i)in rela¬ 
tively large verb incidence in tltat situation. Such reactions Appar¬ 
ently involve the use of verbs. 

When the situations are regarded as uncorrelatcd only one of the 
differences, that of the Pictuve-Dinuev situation, is significant. How¬ 
ever, the tvitical ratins from the con\iv.\vi?AWVs of the Outdaov-Dinnts, 
and PicCuic-Iaduor settings indicate approximately 99.6 and 99.2 
chances in 100 that tvuc differences exist. 

Table 30 gives the critical ratios of the differences between the 

TABLE 30 


ClUTfCAI. llATIOS Of TIIF DllTCHllNCKS HkTWKKN CoMI'.VHIJ) OHOUI'.S IN MlJAN 
Numdbr or Vbrds 1 ’er IO-Minuti; I’i-riod, in tiih SiiiTiNtiS Si'i'eirii!i) 


Set- 


Set- 



ting 

Out. In. Din. Piet. All 

ling 

0\», In. Din, Pici, 

All 


Reg. boys — Rol. boys 


Reg. glrli—Rul, gills 


Out, 

4-,30 

Out. 

6.55 


In, 

0,33 

In. 

4,53 


Dili. 

2M 

Din. . 

0.13 


Piet. 

7.21 

Piet. 

0.S3 


All 

4.13 

All 


3.48 


Reg. boys—Reg. girls 


Rel. boys—Rel. girls 


Out. 

6.45 

Otit. 

1.61 


In, 

5,90 

In. 

1.89 


Din, 

0.45 

Din, 

z.ng 


Piet, 

3.20 

Piet. 

3.4S 


All 

2.46 

All 


3.00 


Reg. boys—Rel. girls 


Rel. boys—Reg. girls 


OiU, 

0.35 

(hit. 

10.84 


In, 

1.41 

In. 

6.86 


Din, 

0,26 

Din. 

2.65 


Piet. 

+.22 

Viet. 

3.92 


All 

1.03 

All 


6,89 


compared groups as regards the incidence of verbs in l)ie varioi^ 
settings. In accordance-with the tendencies noted in the coiiiiiarisons 
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of fimounts of speech, Regular boys and Relief boys differ signifi¬ 
cantly in the Outdoor, Picture, and combined settings. In addition, 
the critical ratio of 2.04 in the Dinner situation indicates approxi¬ 
mately 98 chances in lOO that the difference is a true one. 

As would be expected from the fact that they have the greatest 
amount of verbal behavior. Regular girls marltcdl)’’ surpass all groups 
in verb incidence. When Regular girls are compared with Regular 
boys the critical ratios in the Outdoor, Indoor, and Picture settings 
indicate highly reliable differences, and that for the combined settings 
gives approximately 99.4 chances in 100 of the existence of a true 
difference. Regular girls and Regular boys have similar verb records 
in the Dinner situation, although they differ significantly in that 
setting in amount of comprehensible speech (Table 17). Compari¬ 
sons of Regular and Relief girls yield reliable differences in the Out¬ 
door, Indoor, and combined situations. As in comparisons of amount 
of compi'chensihlc speech, marked differences between verbs result 
wlien Regular girls and Relief boys arc compared. All critical ratios 
are indicative of highly reliable differences except in the Dinner situa¬ 
tion, and that difference closely approaches statistical significance. 

Regular boys and Relief girls have verb records of marked simi¬ 
larity, except in the Picture situation where Regular hoys have a 
relatively large number of verbs and the criticnl ratio is 4.22. AH 
group differences were relatively small when amount of speech was 
the basis of comparison (Table 17). 

Relief boys and Relief girls differ significantly In verb usage in 
the Outdoor, Picture, and combined settings, and the critical ratios 
in the Indoor and Dinner settings indicate approximately 97 or 98 
chances in 100 of the existence of true differences. It will be recalled 
that comparisons made on the basis of amount of verbal behavior 
yielded a reliable difference in the Picture setting and those resulting 
from all other comparisons doscly approached significance (Table 
17). 

Comparisons between relatively distinct socio-economic groups with 
the sex factor constant (Regular boys-Rclicf boys, and Regular girls- 
Rclief girls) result in significant diffcrcncts, on the basis of the 
combined settings. 

Comparisons between the sexes with the socio-economic factor con¬ 
stant (Regular girls-Rcgular boys, and Relief girls-Rclief boys) re¬ 
sult, respectively, in a virtually significant difference and a highly 
reliable difference, on the basis of the combined settings. 
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Group differences in verb incidence concomitant with differences 
in sex or in socio-economic stains arc relatively consistent with the 
findings obtained from such comparisons of amount of cniniirchcnsiblc 
speecli (Table 17). 

Regular girls markedly surpass all otlicr groups in verb incidence, 
Regular boys rank second, Relief girls having almost as large a 
record, and both surpass Relief hoys with reliable differences, on the 
basis of die combined settings. The relative standing of the groups 
in regard to verb incidence is somewhat similar to that for the amount 
of coinpiehensible verbal behavior. However, tlic self-comparisons 
in certain specific settings do not show that verb usage is affected by 
change in setting identically as tlic coinprcltcnsihlc vocal output seems 
to be influenced. 

More significant differences In verb usage re,<5iili from self-compari¬ 
sons of subjects in different types of setting than from ctnnpatisons of 
different groups In the same settings. The table of self-comparisons, 
Table 29, indicates 19 significant differences, from a imssible 24, when 
correlated observations arc used. The table of group comparisons, 
Table 30, indicates 13 reliable differences, from a jMissiblc 24, when 
different groups arc compared in the same settings. However, if 
the observations for self-comparisons arc treated ns if nncorreliited 
only 11 completely reliable differences result from the self-comparisons 
in the several settings. On this basis sliglttly move differences in verb 
incidence are concurrent with change m socio-economic slaliis or in 
sex than with change in setting. 

d. Pnrt'icles. Tliis term includes adverbs, conjunctions, and prepo¬ 
sitions, as previously described. The reliability coefficients for 
p.articles arc given in Table 22 and they range from .82 to .89. 
The.se correlations arc indicative of satisfactory reliability at all ages. 

Ill Tables 23 and 24 arc given the central tendencies and deviations 
for particles according to settings. The mean incidence of particles 
for Regular boys, Relief boys, Regular girls, and Relief girls, is ns 
follows: 8.50, 6.65, 10.11, and 7.61, 

In Appendix B may be found the correlations between Che com¬ 
pared settings for the various groups. The 24 conel.atioiis range 
from .75 to .89, indicating that, for tlxe group us a whole, the subjects 
who employ large, moderate, or small nunihers of particles in one 
situation tend to demonstrate similar reactions in the other .settings, 

In Table 31 arc presented the "Critical Ratios of the Dlllcreiices 
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TABLE 31 

Critical Ratios of the Differences Between Setitncis in the Numder of 
PARTicLna Used Per 10-Minote Perioo nv the Grouf Specifieo 
(Correlated Odservatioms) 


Seltinp; 

In. 

Piet. 

Din. 

Setting 

In. 

Piet, 

Din, 


Rcgnlai 

lioys 



Relief hnys 



Piet. 

11.23 



Piet. 

2.44 



Din, 

3,48 

12.17 


Din. 

3.06 

5,50 


Out. 

4,4(5 

6.19 

6.39 

Out. 

6.39 

490 

9.18 


Regular 

girls 



Relief girls 



Piet, 

0,36 



Piet. 

0.68 



Din. 

4,80 

6.70 


Din. 

3.71 

3.2S 


Out, 

9.61 

11.81 

13.97 

Out. 

4,80 

5.5+ 

7.92 


between Settinp^ in the Number of Particles" as used by the various 
groups. The self-comparisons of Regxilnr boys indicate that particles 
vary in number Irom setting to setting, as would be expected from 
the fact that sigiiificant differences in amount of compichcnsible 
speech are concurvent with variations in setting for this group (Table 
36). All differences satisfy the criterion for statistical reliability 
and the settings with the larger means will be mentioned first in the 
comparisons which follow: Outdoor-Indoor; Outdoor-Dinner; Pic- 
ture-Outdocr; Indoor-Dinner; Picture-Indoor; and Picture-Dinner. 

If the observations arc treated as if uncorrclated the critical ratios 
arc reduced u\ sir.® and only the following mdicatc the presence of 
statistically reliable differences; Outdoor-Dinner; Picture-Indoor; 
.and Picture-Dinner. However, the Outdoor-Indoor and Picture- 
Outdoor comparisons indicate, respectively, 98 and 99,2 chances in 
100 that true differences exist. 

The self comparisons of Relief boys (Table 31) result in one 
virtuallj^ significant difference, that for the Picture-Indoor settings, 
and five completely reliable differences, as follows: Outdoor-Indoor; 
Outdoor-Dinner; Outdoor-Picture; Indoor-Dinner; and Picture- 
Dinner. It will be recalled that self-comparisons of the amount of 
verbal behavior yield five completely reliable differences and the sixth 
closely approximates significance (Table 16). 

Only two significant differences result when the observations aie 
treated as if they are uncorrclated. However, the critical ratios 
from the Outdoor-Picture, and Picture-Dinner settings indicate, 
respectively, 98.3 and 98 chances in 100 of the probability of a real 
difference. 
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In tile sclf’comparisons at Rcpiilnr pirls in the viiriouii settings 
{Table 31) five of the six critical ratia^ are indicative of highly 
significant differences, as follows; Outcloov-lntloov ; Outdoov-Diiincr; 
Outdoor-Picture; Indoor-Dinner; and Picture-Dinner. 'Pltcsc find¬ 
ings arc similar to the results ohtiiincd from sclf-comiviviiinits of the 
ntimhcr of words spoken by the group (Table 16). 

If the observations arc regarded as uncorrclatcd all diffcieitccs just 
listed remain reliable c.Ycept the difference resultiiig from tlic Indoor- 
Dinner coi-nparison, and it closely appioachcs statistical .significance. 

The use of particles hy Relief pirls also shows changes which arc 
concurrent with changes in setting, and the following differences be¬ 
tween settings are reliable: Outdoor-Indoor; Outdoor-Dinner; Out¬ 
door-Picture; Indoor-Dinner; ami Picture-Dinner. These findings 
correspond to those obtained from self-comparisons of the amount of 
comprehensible speech, except for t)ic fact that all ciitical ratios are 
indirative of significant differences in tile hitler compari.snn.s. The 
Indoor-Picture records of particles arc very similar, althougli there 
is a reliable difference between tlicsc settings in comprchcnsilde verbal 
behavior (Table 16). 

When the situations arc regarded as uncorvclatcil only one of 
the diffcvcnces, that from the Outduuv-Dinner comparison, is signifi¬ 
cant. However, the critical ratios from the comparisons of the 
Outdfloi'-Iiidoor, and Outdoor-Picture settings indicate, vtspcctively, 
98.6 and 99.4 chances in 100 tliat a true difference exists. 

Table 32 gives the "Critical Ratios of the Differences between 
Compared Groups in Mean Number of Particles’* in [he various 
settings. When Regular boys and Relief boys are compared the 
differences obtained in llie Picture and combined .setting.s satisfy the 
criterion for statistical significance, and al! other critical ratios indi¬ 
cate 97 or more chances in 100 that true differences c.xi.st. It will 
be recalled that comparisons of these groups as to amount of verb.al 
behavior in the Outdoor, Picture, and comhined scttinp.s result in 
differences which arc reliable or Avliicli closely approach significance 
(Table 17). 

In accordance with the fjict that Regular girls have tile greatest 
amount of verbal behavior, this group markedly excels all other 
groups in use of particles. When Regular girls arc compared -with 
Regular boys the critical ratios in the Outdoor and Inilonr settings 
indicate reliable differences, and those in the Dinner and comhined 
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TABLE 32 


Cfiri'icAi- Ratios of the Defferences Between Compared Groups in Mean 
Number of Particles Per 10-Minute Pesrao, in the Settings Specified 


iicC- 

tiag 

Out, In, Din. Piet. 

All 

Sct-_ 

ting 

Out. In. Din, Piet, 

All 


Reg, boys—Rel. boys 



Reg. girls—Rel. girls 


Out. 

1.91 


Out. 

6.28 


In. 

2,77 


In. 

3,52 


Din. 

2,+S 


Din. 

2,90 


Piet. 

6 .1S 


Picl, 

4,25 


All 


3.63 

All 


4,72 


Reg. boys—Reg. girls 



Rcl. boys—Rcl. girls 


Out, 

S,54 


Out, 

I.S8 


In, 

3.47 


In. 

2.41 


Din. 

2.77 


Dill. 

2.04 


Piet, 

1.25 


Piet. 

1.29 


All 


2,88 

All 


2,00 


Reg, boys—Rel. girls 



Rcl. boys—Reg. girls 


Out, 

0,25 


Out. 

8.00 


In, 

0.19 


In. 

6,07 


Din, 

0.30 


Din. 

5,33 


Piet, 

4.92 


Piet. 

5.77 


All 


1.65 

All 


6.92 


settings indicate virtual significance, As in comparisons of amount 
of verbal behavior the critical ratio in the Picture setting is smaller 
than in any others. Regular girls surpass Relief girl.s in all settings 
and differences in the Outdoor, Indoor, Picture, and combined situa¬ 
tions are highly significant. A critical ratio of 2.90 in the Dinner 
setting indicates virtual significance. It -will be recalled that differ¬ 
ences from comparisons of amount of comprehensible speech as used 
by Regular girls-Relicf girls are statistically reliable or closely ap¬ 
proach significance (Table 17). As would be expected from the 
fact that reliable differences exist when the amount of verbal be- 
hfivior is compared, all comparisons of particles as used by Regular 
girls and Relief boys result in highly significant differences. 

Regular boys and Relief girls have records of particles which are 
markedly similar, except in the Picture situation where Regular 
boys liave a relatively large incidence of particles .and the critic.il 
ratio is 4,92. All group differences are unreliable when amount of 
speech is the basis of comparison between these groups (Table 17). 

Relief boys and Relief girls do not differ significantly as to inci- 
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dcnce oi pavticlcs in any oi tlw settings but all the critical ratios 
indicate 90 to 99.2 clianccs in 100 that true differences exist. It 
will be recalled that comparisons of these groups as to amount of 
verbal behavior yield a reliable difference in tlio Picture setting 
and those resulting from all other comparisnns closely approach 
significance. 

Comparisoas between rcLitivcly distinct socio-economic groups 
with the sex factor constant (Regular boys-Rclief hoys, and Rcgidar 
girls-Relicf girls) result in reliable diffcrcnce.s, nn the basis of the 
combined settings. 

Compaiisoris between the sexes with tire socio-economic factor con¬ 
stant (Regular girls-Regiilar boys, and Relief girls-Rclief boys) 
result in diffciences which indicate, respectively, 99.8 and 98 clianccs 
in 100 tliat a true difference cxl.sts, on tlie basis of the combined 
settings. 

Group differences in incidence of particles concomitant with diffev- 
ence in sex or in socio-economic status are fairly consistent with the 
findings obtained from such aimparisons pf amount of comprehen¬ 
sible speech (Table 17). 

Regular girls greatly surpass all other groups in use of particles, 
Regular boy& rank second, and Relief girls third, both being markedly 
superior to Relief boys, on the basis of the comliined settings. Tlic 
relative standing of the groups In regard to tljc incidence of particles 
is somewhat similar to that for the amount of comprehensible speech. 
However, the self-comparisons in certain specific settings do not show 
that use of particles is affected by change in setting iilentically as 
comprehensible vocal output seems to be influenced. 

More significant differences in use of particles result from self¬ 
comparisons of subjects in different types of setting than from com¬ 
parisons of different groups in the same settings. Tlie table of sell- 
comparisons, Table 31, indicates 21 reliable differences, from a pos¬ 
sible 24, when correlated observations are used. The table of 
group comparisons, Table 32, indicates 11 reliable differences, from 
a possible 24, when different groups are compared in the same set¬ 
tings. However, if the obsei-Tations for self-comparisons arc treated 
as if uncorrclatcd, only 10 completely reliable diffcvcnccs result from 
tlic self-comparisons in tlie several .settings. On this basis approxi¬ 
mately the same number of significant differences arc concurrent with 
change in socio-economic status; or in sex, as with variation in setting. 
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e. /Idjecfiues'Infiniiives. This term is used to include these parts 
of speech and also participial and genindial constructions, and inter¬ 
jections. The reliability coefficients are given in Table 22, and they 
range from .81 to .89 at the several age levels. 

In Appendix li are given the correlations between the compared 
settings for the various groups. The 24 correlations range from .76 
to .90, and indicate a marked degree of consi.stcncy from setting to 
setting in the incidence ol adjectives-infinitives. 

In Tables 23 and 24 may be found the central tendencies and 
deviations for adjcctives-infinitives, according to settings, The mean 
incidence for Rcgiiiar boys, Relief boj's, Regular girls, and Relief 
girls, is as follows; 7.05, 6.36, 9.15, and 7.03. 

"Critical Ratios of the Differences between Settings in the 
Numbci of Adjectives-Infinitivcs” as used by the various groups, are 
given in Tabic 33. The sclf-compaiusons of Regular boys indicate 

TABLE 3J 


CRITICAL Ratios of tup. Dipferkncps Betwebn Settiugs in tiiu Numdca of 
ykDjiiCJivr.'P-lN 'NM'jv'-s iO-Mimitl' Peiuod dy Tiiii Group 

SPECIFIEO (CoRRREATED OnSEAVATlONs) 



In, 

Ptet 

Din. 

Setting 

Ji. 


Piet. 

Din. 


Regular 

boys 



Relief 

boys 



Piet, 

4.35 



Piet. 

2.50 




Din, 

0.27 

3.r>i 


Din. 

3.17 


1.24 


Out 

4.05 

0.09 

4.26 

Out 

1.25 


1.04 

2.13 


Regular 

girls 



Relief 

girl 

s 


Piet 

4,54 



Piet. 

l.Sl 




Din. 

l.«5 

6.08 


Din. 

0,4B 


2,40 


Out, 

14.97 

t1.6l 

16.24 

Out. 

2.67 


0,48 

2.64 


tliat adjectivcs-inlinitives vary in number from setting to setting, in 
accordance witli the fact that significant differences in amount of 
verbal behavior arc concurrent with all changes in situation (Table 
16), The following critical ratios, obtained from self-comparisons 
of adjectives-infmitives, satisfy the criterion for statistical reliability: 
Outdoor-Indoor; Outdoor-Dinner; Picture-Indoor; and Picture- 
Dinner. 

If the observations arc treated as if uncorrelatcd no olifferences arc 
reliable, although all critical ratios from the comparisons listed above 
indicate appro.xiinately 96 chances in 100 of the possibility of true 
differences, 
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The self-comparisons of Relief boys result in one completely sig- 
jiificnnt difference, that for the Dinner-Iiulmu- settings, and the 
other critical ratios indicate from 85 to 99.4 chances in 100 of the 
prohnljility of true differences. It will be recalled that self-compari¬ 
sons of tlie amount of verbal behavior yield five reliable differences 
and the sixth closely approximates siRiiificancc (Table 16). 

When tlic observations arc regarded as uncorrelated the largest 
critical ratio, 1-58, occurs in the Diiinci-Indoov comparison, and 
it means that tlicic arc approximately 9+ cliaticcs in 100 of a true 
difference. 

In the self-comparisons of Regular girls in the various settings 
(Tabic 33) five of the tlifferenccs prove to liave stati.'^tical reliability, 
as follows: Outdoor-Indoor; Outdoor-Dinner; Outdoor-Picture; 
Picture-Indoor; and Picture-Dinner. The critical ratio from the 
Indoor-Dinner comparison indicate.s approximately 96,.S chances In 
100 that the difference is a true one. The hnding.s me somewhat 
similar to those obtained (Table 16) from sclf-comi)ari.sons of the 
number of words spoken by the group, and relatively large critical 
ratios in both instances arc obtained from comparing the Outdoor 
setting with other settings. 

If the observations arc treated as if uncorrelated the differences 
between the Outdoor-Endoor, Outdoor-Dinner, and Outdoor-Picture 
settings attain the level of statistical reliability. 9'lic critical ratios 
from tlie Picture-Indoor, and Picture-Dinner comparhnus indicate, 
respectively, 97.5 and 99,4 chances in 100 that a true difference 
exists. 

Although Relief girls differ significantly from setting to setting in 
amount of verbal behavior (Table 16), corresponding self-com¬ 
parisons of adiectives-mfinitivcs result in no reliable differences. 
Critical ratios which indicate, hmvevcr, approximately 96 to 99-7 
chances in 100 of the existence of true iHffcrcnccs result from com¬ 
parisons of the follorving settings; Outdoor-Indoor; Outdoor-Dinner; 
Pictnve-Indooi; and Picture-Dinner. 

"When the observations arc regarded as uncorrelated the ciitical 
ratios are reduced in size and the largest is 1.29, wliich indicates 
about 90 chances in fOO of a significant difference. 

Table 34 gives the "Critical Ratios of the Differences between 
Compared Groups in Mean Number of Adjectives-ln/initivcs" in 
the various settings. When Regular boys and Relief hoys rue com- 
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TABLE 34 

CiiiTiCAi. Ratios ur thf Differknces Dbtvveek Compared Groups in Mean 
Numder of ADjtci'[VEs-lNFiNmvE9 Peh. 10-Mintjte Period, in the 
Settings SPEcnrisD 


Set¬ 

ting 

Out, In. Din. Piet. 

All 

Set¬ 

ting 

Out. In, Din. Piet, 

All 


Reg. boys—Rcl. boys 



Rce, trii'ls—Rel, eirlg 


Out, 

2.37 


Out. 

7.90 


In. 

1.34 


In. 

2,31 


Din. 

0,19 


Din. 

1.51 


Piet, 

2.27 


Piet. 

3.24 


All 


1.61 

AJ) 


+.42 


Retr, bovs—Rec. uirls 



Rel. beys—Rel. girls 


Out, 

7.44 


Out. 

2.18 


In. 

2.54 


In. 

2,00 


Din, 

1.69 


Din. 

0.00 


Piet. 

2.71 


Piet. 

1,72 


All 


4.12 

All 


1,68 


Reg. boys—Rcl. girls 



Rel. boys—Reg. girls 


Out, 

0.29 


Out. 

9.22 


Tn. 

0,53 


In. 

3,8s 


Dill. 

0.20 


Din, 

1,45 


Piet. 

0 .SS 


Piet. 

4.88 


All 


0.05 

All 


5.58 


piued no difEcrenccs arc statistically rcliabla, although those for the 
Outdoor, Picture, Indoor, and combined settings result in critical 
ratios which indicate approximately 91 or more chances in 100 that 
true differences exist. Comparisons of these groups as to amount of 
verbal behavior result in somewhat similar findings (Table 17). 

In accordance with the fact that Regular girls have the greatest 
amount of speech, this group significantly excels all other groups 
in use of adjcctives-infinitivcs. When ReguLii' girls are compared 
with Regular boys the critical ratios in the Outdoor and combined 
settings are indicative of reliable differences, and those in the other 
settings give approximately 96 or more chances in 100 of the pos¬ 
sibility of true differences. Regular girls significantly surpass Relief 
girls in the Outdoor, Picture, and combined settings, and the 
critical ratios from the Dinner and Indoor comparisons are indica¬ 
tive, respectively, of 93 and 98.9 chances in 100 of the probability 
of a true difference. In accordance with the fact that reliable 
differences exist when the amount of verbal behavior is compared, 
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four of the five conipfirisons of adjcctivcs-infinitives, as used by Regu¬ 
lar girls and Relief boys, result in highly signifieaiM differences and 
the fifth comparison results in a niavkc<l difference. 

Resiilnr boys and Relief girls have markedly similar records of 
adJecLives-infinitives. It will he recalled tliat differences arc small 
when tliesc groups arc compared on the basis of amount of verbal 
behavior (Table 17). 

Relief bo5f3 and Relief girls have identical iccouls in the Dinner 
setting, but otlier comparisons yield critical ratios which indicate 
from 96 to 98.6 cliaiices in 100 of the probability of true tUffcrcnccs. 
It shniild be restated that comparisons of tlic.se groups on the basis 
of tile amount of speech result in a statistically reliable dififcrence in 
the Picture situation anti virtually sigiuficant diffcvciKcs in all other 
comparisons. 

Comparisons between relatively distinct socio-economic groups with 
the sex factor constant (Regular boys-Rclicf boys, and Regular girls- 
Relief girls) result, respectively, in a marked diffcience and in a 
highly rcllnhle difference. 

Comparisons between the sexes with titc socio-cconomie factor 
constant (Regular giils-Rcgular boys, and Relief girls-Rclicf boys) 
result, respectively, in a statistically significant diffcience, and in a 
critical ratio which indicates approximately % clianccs in 100 of the 
possibility of a true difference. 

Group differences in incidence of adjcotivcs-infinitives concomi¬ 
tant with differences in sex or in socio-economic status are fairly 
consistent with the findings obtained from such comparisons of 
amount of comprehensible speech (Table 17). 

Regular girls significantly surpass all other groups in use of 
adjcctives-infinitivcs. Regular boys and Relief girls have almost 
identical records, and both markedly excel Relief boys on the basis 
of the combined settings. The relative standing of the groups in 
regard to the incidence of adjcctives-infinitivcs is somewhat similar 
to that for tile amount of comprehensible speech. However, the 
self-comparLsons in certain specific settings do not show that use 
of adjcctives-infinitivcs is affected by change in setting identically 
as comprehensible vocal output seems to be influenced. It should be 
noted that more significant differences arc concurrent witli change 
in setting for Regular subjects than for Relief subjects. This is 
consistent with the fact that such critical ratios resulting from com- 
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pavisons of amount of speech (Table 16) tend to be much larger 
for Regular subjects than for Relief subjects. 

More statistically significant differences in use of adjcctives- 
infinitives result from self-comparisons of subjects in different types 
of setting than from comparisons of different groups in the same 
settings. The table of self-comparisons, Table 33, indicates 10 
reliable differences, from a possible 24, when correlated observations 
are used. The table of group comparisons, Table 34, indientes six 
reliable differences, from a possible 24, when different groups are 
compared in the same settings. However, if the observations for self- 
comparisons are treated as if uncorvelated, only three statistically 
reliable differences result from the self-comparisons in the several 
settings. On this basis, more significant differences are concurrent 
with change in socio-economic status or in sex, than with variation 
in setting. 

C. Summary 

]. A study of the proportions of the several parts of speech in 
the total amount of com()rehensihle verbal behavior for 444 hours, 
results in the following findings: 

(a). The two parts of speech which have the largest propor¬ 
tions in the present study are pronouns and verbs, and they maintain 
approximately the same ratio to the total number of words at all 
ages. Wlien combined with infinitives they constitute 55 per cent 
of the speech of the subjects. At all ages they surpass the percentage 
of nouns. 

(/.>), Nouns rank third, with a proportion of 16 per cent, and 
there is a reduction from 17,9 per cent at 30 months to 13.4 per cent 
at 54 months. Relief boys have the largest percentage of nouns when 
compared with the other tiir^e groups. Interjections likewise de¬ 
crease with age, and the mean for the entire group is 2.8 per cent. 

(f). Articles, conjunctions, prepositions, adverbs, and infinitives 
increase in varying degrees with age. The proportions are larger for 
Regular than for Relief subjects, and for girls than boys, except In 
the case of adverbs. 

{/I). Adjectives do not show a consistent Increase with age 
after a small rise at 36 months, They constitute 7.1 per cent of the 
Verbal behavior of the subjects. Girls have a slightly larger pro¬ 
portion of adjectives than hoys, but the difference between the socio¬ 
economic groups is negligible. 
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(i?), A comparative study of six previous investigations re¬ 
veals certain trends, such as a decrease of nouns and interjections 
and an increase in pronouns, adjectives, verbs, and icliuioiiiil words, 
with age. These trends usually arc more marke<l in those studies 
which have subjects «f 18 and 24 months of age. The present study 
has subjects above 29 months of age, and the results do not in all 
cases coincide with those just mcnlioncd. 

The six investigations Avhich are cited show marked differences 
in the proportions of the several parts of speech. I'lic present study 
shows resemblances In many respects, hut likewise differs greatly 
from certain of tile previous studies. It seems probable that many 
of the differences may be due to the fact tliat the several investigators 
have followed cUffevcnt authorities on grammar and the results, 
strictly speaking, are not directly comparable. 

2. The study of the iiiddencc of the pails of s|)cccli, or groups 
of parts of speech, is based upon 345 hours and 20 minutes of observa¬ 
tion. The fiiulings arc as follows: 

(/?). The reliability cocfTicicnts for the parts of speech, or 
groups of parts of speech, range from .81 to .90 at the various 
ages, when uniform Outdoor and Indoor records arc used. 

{i>). The 120 correlations between the comiiared settings range 
from .72 to .93 aud indicate, on the part of the speeibe subjects, a 
marked degree of consistency from .setting to setting in the Incidence 
of the parts of speech, or groups of parts of speech. 

(c). In accordance witli the fact tliat clianges in \’eibal hc- 
havior arc concurrent with changes in setting and 22 of 2+ self- 
comparisons result in reliable differences, significant changes in the 
incidence of the parts of speech, or groups of parts of speech, like¬ 
wise are concomitant with variations in setting, and 24 self-com|)ari- 
sons in each instance give the following completely reliable 
differences; nouns, 18; pronouns, 16; verbs, 19; particles, 21; and 
adjectives-infinitives, 10. 

((7), The greatest frequencies of the parts of speech, or groups 
of parts of speech, tend to occur in those settings in which the greatest 
amounts of verbal behavior arc found, that is, in the Outdoor or 
Picture setting. In the case of Regular girls the Outdoor situation 
is the scene of the largest records, and in the case of the other 
three groups the Picture setting usually has the highest incidence, 
(e). Enumeration, which involves the use of nouns, is espc- 
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cially pronouncerl in the Picture setting for all groiij^s, altliongh 
Regular girls frequently have records characterized bj' some clescvip- 
tian. The nature of the Picture setting may have been such as to 
elicit nouns. 

(/)- When groups which differ in socio-economic status or in 
sex, or in both, are compared on the basis of the combined settings 
three of six comparisons of verbal behavior result in statistically 
sigmi^caiit dfffcrciice.s. 7n accox'daiicc with this (act I'cliahle diffev- 
cnccs occur when such group comparisons are based upon the parts 
of speech, or groups of jiarts of speech, as follows: nouns, two; pro¬ 
nouns, five; verbs, four; particles, three; and adjcctives-infinitives, 
three, Regular girls usually have the largest and Relief boys the 
poorest records of the four groups. In most cases Relief girls and 
Regular boys have markedly similar records. 

iff)- Wlicn groups which differ in socio-economic status or in 
sex, or in both, are compared on the basis of verbal behavior in specific 
rather than combined settings 11 of 2+ comparisons result in statis¬ 
tically significant differences. In accordance with this fact reliable 
differences occur •when corresponding group comparisons are based 
upon tlic parts of speech, or groups of parts of speech, as follows; 
nouns, 7; i)ionouris, 18; verbs, 13; parn'clcs, 11; and adjccCives- 
infinitives, 6. 




VI. GENERAL SUAIMARY AND CONCLUSIONS 
A. Summary 

The present study has investigated the variations in language which 
arc concomitant with differences in environmental setting, vSocio- 
economic status, sex, age, and other factors. The findings, which 
are based mainly upon the classification given by jespersen’s Essentwls 
of E/rfflish Grammar (45), have been compared with the results of 
b^ix other studies of the parts of speech. 

fl'fost of the study has teen based upon Mnguage records which 
totalled 280 minutes per subject, or 345 hours and 20 minutes for 
the group of 74 subjects. HoAvever, certain parts of the investigation 
have included 444 hours of recorded verbal behavior. 

The subjects range in age from 30 to 65 months, with a mean 
of 47.6 months. They have been divided into four groups: Regular 
boys, Relief boys, Regular girls, and Relief girls. Regular subjects 
came from homes of superior socio-economic levels, and Relief cases 
from less fortunate families where government aid was being re¬ 
ceived in some form. Regular and Relief cases bad icspcctive 
percentile ranks of 70 and 46 on the MeniH-PoIiner Scale of Mental 
Tests (82), 


1. Length of Sentence 

For Regular boy.s, Relief hoys, Regular girls, and Relief girhs 
in the combined settings llic respective means are as follows; 4.56, 
3,08, 4.87, and 4.75 words per response. 

The length of response shows only slight variations concomitant 
with change in setting. There arc no reliable differences between 
settings for the combined groups of "All Subjects,’’ the largest 
critical ratio being 0.86. Only five of the 24 sclf-corapnrisons of 
.specific groups in the several settings result in significant differences, 
and these occur for Relief subjects. 

With differences in socio-economic status or in sex noticeable 
variations occur in length of response. Girls surpass boys and the 
critical ratio of 2.62 indicates approximately 99.5 chances in 100 of 
the existence of a true difference. The marked superiority of girls 
occurs, however, mainly in connection willi Relief boys for the 
comparisons of girls with Regular bo)'s result in unreliable differ¬ 
ences. Regular subjects arc superior to Relief cases in mean length 
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of response and the ciiticiil ratio of 1.76 indicates jiboiit 96 cliani:cs 
in 100 of a true difference. The siipcriority is found particularly 
in comparisons with ReUef boys. All comparisons of Rt'pular sub¬ 
jects -vvith Relief gills result in statistically unreliable differences. 

Certain variations in length of response are concomitant with 
(liffeiL-Jiccs in intelligence. Regiihr subjects, with a percentile rank 
of 70, surpass Relief eases whose percentile rimk is 46. However, 
marlrecl inconsistencies from comparisons of specific groups indicate 
that intelligence, as measured in the present study, may not be the 
basic explanation of the existing differences. A similar statement 
may be made concerning the fact that Regular subjects, composed of 
a much larger number of only cliildren and having few siblings as 
compared with Relief subjects, markedly surpass the hitter in mean 
sentence length. 

As age increases a marked incrctisc occurs in the mean length of 
response. At 30 months the mean response is 3.2 words and at 
60 inontlis it has increased to 5.2 words. The luojiortion of one- 
word utterances shows a rapid decrease witli age. 

2. Number of Words Spoken 

For Regular boys, Relief boys, Regular girls, and Relief girls in 
the combined settings the camprehcnsiblc words spoken per 10-minute 
period occur with the following frequencies: 46.91, 40.02, 60.77, 
and 47.27. 

The amount of comprehensible speccli shows niarkecl variations 
concomitant witli changes in setting. Of 24 sclf-coiuparisons of 
specific groups in the several setting 22 result in higlily significant 
differences. Of the six self-comparisons of “All Subjects” in the 
different settings five result in completely reliable differences. The 
Outdoor and Picture settings were the scenes of tlie greatest amounts 
of speecli. 

Wlicn compared as to amounts of verbal behavior girls are superior 
to boys, and Regular subjects to Relief subjects, the differences being 
statistically reliable, Regular girls surpass each of the otlier groups 
and the differences arc statistically significant. Relief bo)’.s liavc 
the smallest records and comparisons with other group.s ]c.sult in 
differences which are reliable or which closely niiproacJi significance, 

With dirferences in intelligence, as indicated by percentile ranks 
on tile Alirrill Palmer Scale of A'lenial Tests, marked variations 
occur in amount of verbal behavior. Regular subjects, ivitli a 
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jiercentile liiiik of 70, are significantly superior to Relief subjects 
Avhosc percentile rank is 46. Ho\vcver, there arc several contradic¬ 
tions noted from comparisons of specific groups which indicate that 
intelligence, as measured in the present study, does not offer a 
consistent explanation of tlic existing differences. 

Regular subjects, composed of a much larger number of only 
cliildren and having few siblings as compared with Relief cases, 
significantly surpass the latter in amount of verbal tchavior. Never¬ 
theless, numerous inconsistencies may be noted in connection with the 
several group comparisons and it is apparent that sibling incidence, 
if it nny be regarded as a possible causative factor, does not exert 
a uniform influence. 

As age increases the amount of speech increases. At 30 months 
tile mean number of comprehensible words per lO-minutc period is 
20.6, and at 54 montlis the record is 73.4 words. 

Individual records Indicate that certain vaiiation.s in amount of 
language maj’ be nssoci.itcd wit)) serious personality maladjustments. 

3. Pnrts of S/>eecli 

A comparative study of six previous investigations reveals certain 
trends, such a.s a decrease of noun.s and interjections and an increase 
in pronouns, adjectives, verbs, and certain relational words, with 
age. l\'Iai'lccd differences occur in the proportions of the parts of 
speech wlien the results of some of the studies are compared. It 
appears that a number of the variations may be due to the fact that 
the inve.stigators followed the viewpoints of different autliorlties on 
grammar and, therefore, the results arc not directly comparable. 

In the present study of the proportions of the parts of speech 
(luring 444 hours, pronouns and verbs were found to have the largest 
percentages, When combined they constitute 55 per cent of the 
speech of the subjects. At all ages these parts of speech surpass 
nouns. The respective proportions of nouns, pronouns, verbs, adverbs 
and adjectives are: 16 per cent, 25.8 per cent, 29.2 per cent, 10.9 per 
cent, and 7.1 per cent. The respective proportions of conjunctions, 
prepositions, articles, and interjections are: 1.7 per cent, 4,3 per 
cent, 2.4 per cent, and 2.8 per cent. Nouns and interjections tend to 
decrease with age. Articles, conjunctions, prepositions, adverbs, and 
infinitive.^ increase in varying degrees Avith age. 

In the present study of the incidence of the pails of speccii duiing 
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345 hours and 20 minutes lecords nvcvc obtained, as previously stated, 
in four relatively distinct types of environment. The 120 Pearson 
product-moment correlations between the compared settings range 
from .72 to .93, indicating a marked degree of consistency on the 
part of the individual svrbjccts in the incidence of the parts of speech. 

Significant changes in the frequencies of the parts of speech are 
concurrent with changes in sctling. From 24 sclf-compai-i,sons of 
groups ii\ different settings the toUowinK numbers of statistically 
reliable differences result! nouns, 18; pronouns, IG; verbs, 19; 
particles, 21; and adjectivcs-iiifinitivcs, 10. These results arc more 
unclcrstniidablc wiien it is recalled that from 24 similar self-com¬ 
parisons of the total comprehensible speech used by groups in 
different settings, 22 statistically signincant differences were obtained, 
The greatest frequencies of Hie ports of speech, or groups of pnrt,s 
of speech, tend to occur in tiiose settings in which the greatest amounts 
of verbal behavior arc recorded, that is, in the Outdoor uv Picture 
setting. 

The records of the several parts of speech vary from group to 
group. Rcgiiliir girls usually have tlie largest and Relief boj’s the 
smallest frequencies, and in most instances the records of Relief 
girls and Regular boys arc very similar. When cojuparisons of tlicse 
groups are made on the basi.'! of the conibincrl sctting.s stati.stically 
significant differences result from the six comparisons as follows: 
nouns, two; pronouns, five; verbs, four; particles, tfirec; and adjec- 
tives-infinitives, three. It should be recalled that three of six such 
comparisons of verbal behavior result in reliable differences. When 
the groups arc compared on the basis of specific settings rather than 
combined setting-s, 11 of 24 comparisons of the amount of speech 
result in significant differences. In accordance with this fact, re¬ 
liable differences occur when corresponding group comparisons arc 
based upon the parts of speech, or groups of parts of speech, as 
follows; nouns, seven; pronouns, 18 ; verbs, 13; particles, 11; and 
adjectives-infinitives, six. 


B. Conclusions 

The findings of tlie present investigation seem to warrant the 
following conclusions: 

1. The length of response shows relatively sligl^t variations witli 
change in setting, as the term Is used in tills study. 
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2. The length of response varies from group to group. Girls 
markedly surpass boys and Regular subjects are dcfinllcly superior 
to Relief subjects. Regular girls have the best records and Relief 
boys the poorest. 

3. The length of response shows a consistent increase with age. 

4. The amount of comprehensible verbal beluivior varies signifi¬ 
cantly from setting to setting. The Outdoor and Picture situations 
were the scenes of the largest amounts of speech, The results indi¬ 
cate that in order to secure ti'iily representative samples of the lan¬ 
guage of preschool subjects it Is Important to procure records in 

reL'itiveJy dislinct types of mvifonmcnta] If tJu's 

Is impossible the setting which is used should be carefully described 
and the limitations recognized. 

5. The amount of verbal behavior vaiies from group to group. 
Girls lire significantly superior to boys, and Regular subjects to 
Relief subjects. Regular girls surpass all other subjects and Relief 
boys have tlic smallest records of any group. 

6. The parts of speecll show marked variations in frequenc}' 
concomitant with changes in setting. The changes from setting 
to setting arc, in general, fairly consistent with those occurring for 
the amount of verbal behavior. 

7. The parts of speech vai^ in incidence from group to group. 
Regular girls usually have the largest and Relief boys the smallest 
records. 

8. A comparative study of six previous investigations indicates 
that, altliough certain common trends are observable, marked differ¬ 
ences exist in the proportions of the parts of speech. It appears that 
an important variable in studies of language development is the use, 
on the part of investigators, of markedly different classifications in 
making grammatical analyses. This fact should be recognized as 
one of the possible causes of the differences in findings whenever such 
studies are compared. 




APPENDIX A 
Distribution of Subjects 
TABLE 35 


DiSTftiuuTioN OF Casks ny Ace, Group, Sex, and P.mermal Occupation 


Age 

Group 

Sex 

I 

II 

Occupational 
III IV 

groups*' 

V 

VI 

VII 

30 

lieg. 

M. 

3 

1 







Rcl. 

M. 





1 

3 



Reg, 

F. 


1 

2 






Rel, 

F, 





I 

r 

i 

36 

Reg. 

M. 


1 

2 






Rcl, 

M. 






3 



Reg. 

F. 

Z 








Rcl, 

F. 






2 


+2 

Reg. 

M. 

Z 

1 







Rel. 

M. 





1 

2 



Reg, 

F. 

1 


2 






Rel. 

F, 





1 

2 


48 

Reg. 

M. 



3 






Rel, 

M. 





1 

t 

1 


Reg, 

r. 



3 






Rel. 

F, 






3 


54 

Reg. 

M. 


1 

4 






Rcl. 

M. 






3 

2 


Reg. 

F. 

1 


3 






Rel. 

F, 





2 

2 


60 

Reg. 

M. 



2 






Rcl, 

M. 






2 



Reg. 

F, 



2 






Rel 

F, 






1 

1 

All 

Reg, 

M, 

s 

+ 

11 

0 

0 

0 

0 


Rel. 

M, 

0 

0 

a 

0 

3 

14 

3 


Reg, 

F. 

4 

1 

li 

0 

0 

0 

0 


Rcl, 

F, 

0 

0 

0 

0 

4 

11 

2 


*The Occupational Groups arc as follows: I. Professional; II. Semi- 
profc-^sional and managerial; III. Clerical, skilled trade-s, and retail busi¬ 
ness; IV. Farmers; V. Semi-skilled, minor clerical, and minor business; 

VI. Slightly skilled trades and occupations requiring little training or ability; 

VII. Day laborers of all classes (1+, pp. 237 and 501). 
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TAliLE 36 


Mkan Percentili! Rank Outained on tiiu Mi-:iuiii,i.-1’m,mkr Scali; qi' 
MENTAr. Tests dy Acr, Ohoup,* Sex, and PatisIinal Occui'ArioNs’ti't 







Occupational 

group** 


“ 

Age 

Group 

Sex 

1 

11 

III IV 

V 

VI 

VII 

30 

Rce. 

M. 

86 

70 






Rel, 

M. 




7S 

48 



Reg. 

F, 


90 

65 





Rel, 

F, 




SO 

■10 

25 

36 

Reg, 

M. 


■■ 

75 





Rel, 

M, 





35 



Rctf. 

F. 

SS 







Rel 

F, 





45 


42 

Reg, 

M. 

78 

ss 






Rel, 

M. 




51) 

40 



Reg. 

F. 



65 





Rel, 

F. 




70 

35 


48 

Reg. 

M. 



58 





Rel, 

M, 




76 


35 


Reg, 

F. 



64 





Rel 

F, 





52 


54 

Reg, 

M, 


80 

68 





Rel, 

M, 






43 


Reg, 

F. 



72 





Rel, 

F. 




55 



60 

Reg, 

M. 



55 





Rel, 

M. 





n 



Reg, 

F. 



60 





Rel, 

F. 





20 

50 


All 


SO 

75 

65 

63 

41 

38 


*Only 18 Relief boys arc included since two did not have mental tests, 
PP. 237 and 501). 


Basal Corrri.ations 


TABLE 37 

COURF.LATIONS* BliTWIiUK MEAN SENTENCE LENGTHS Usiil) IN TUP- COMPARED 
SE'rriNcs DY Regular Boys and Relief Udys 


Group Setting 1 2 3 4 S 6 7 

Reg. U. 1 Out. 

2 In. .90 

3 Din. .92 .91 

4 Piet. .95 .93 .95 


Rel. li. 5 Out, 

_ 



6 In, 

.90 



7 Din. 

.88 

,91 


8 Piet. 

.89 

.90 

.92 


'»For Regular boys anti Relief boys, in lliis -and the anccecding tables, the 
probable errors of the cocfKcicnts between .7(! and .81 arc ,03; of these 
between .82 and .88 are .02 1 and of those between .89 and ,97 arc .01, 


TABLE 33 


Correlations'^ Between Mean Sentence Lengths Used in i'hu 
Settings dv Rbcular Girls and Relief Girls 

COMl’AllEU 

Group 

Setting 

1 2 

3 4 5 6 

7 

Reff. G. 

1 Out. 

2 In. 

3 Din. 

4 Piet. 

.92 

.94 .93 

.92 .90 

.91 



Rel. G. S Out, — .90 

6 In, .93 .9+ 

7 Dill. ,93 ,92 .91 

6 Piet. 


*^Far Regular girls and Relief girls, In (his and the succeeding tables, the 
probable errors of the coefficients between .77 and .83 arc .03; of those 
between ,84 and ,90 are .02; and of those between .91 and .96 are ,01. 

TABLE 39 

CORRRLATIONS BETWEEN THE TOTAL NUMOEIt OF COMFREIIENSIDLE WORDS UsED 


IN 

THE COMI’ARED 

Skitincs dY Regular 

Boys 

AND 

Relief Boys 

Group 

Setting 

1 

2 

3 

4 

5 

6 7 

Reg. B. 

1 Out. 

2 In. 

.97 







3 Din, 

.91 

.96 






4 Piet, 

.93 

.90 

.92 




Rel. D. 

5 Out, 

6 In. 




— 

,93 



7 Din. 





.92 

.94 


8 Piet. 





.96 

.91 .92 


131 








132 


GKNETIC PSYCHOLOGY MONOGRAPHS 


TAULE 40 


Correlations UimvEii-V the Total Numder or CDMi-HiiiiiiN.smr.i: Words Used 
IN THE Comparer Seti'ings nr Eegui.ar Oiri.s and Ri-.i,iiiv Girts 


Groiip 

ScCtInff 

I 

2 

3 

•1 5 

6 7 

Re/f. G. 

I Out. 







2 In. 

.91- 






3 Din, 

.93 

.90 





4 Piet, 

.92 

.96 

,92 



Re}. G. 

5 Out. 




— 



In. 




.95 



7 Dili. 




.9J 

.9J 


8 Piet. 




.91 

.91 .02 





a'AIJLE 41 





CORRSLATIONJ JJEnyrfc'Aj Nru.vs UsIvR in 

the 

Comparer 

SirrriNcs dy 

HEPUI.AR 



Bovs 

ANU Rec.IF.I' 

Bovs 




Group 

Scitlni:; 

1 

2 

3 

i 

S 

h 

7 

Rcff. I). 

1 Out. 









2 In, 

.jr> 








3 Pill. 

.82 

.86 







+ Plot. 

.85 

.89 

.85 





Rei. D. 

5 Out, 




_ 





6 In. 





.89 




7 Pin. 





.81 

.79 



8 Piet. 





.81 

.76 

.73 




TABLE +2 





Cqrp.elations Betweuh Nouns 

Used im 

THE 

COMl’.ARFU 

SKrt’lNt! 

s nv 

Rtoul.vr 



Gmi.! 

} AND Pelirf 

Girls 




Group 

Setting 

1 

2 

3 

4 

5 

6 

7 

Erg, G. 

1 Out. 









2 In, 

.89 








3 Pin. 

.82 

.79 







4 Piet. 

,75 

,80 

.78 





Rel. G. 

5 Out, 









6 In, 





.81 




7 Pin, 





,»1 

,78 



8 Piet, 





.80 

.83 

,82 
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TABLE +3 

ConRiiLATioNs Between Pronouns Used in the CoMPAnED Seitincs dy 
Regular Boys and Relief Boys 


Group 


1 

2 

3 

4 S 

6 

7 

Keg, li. 

1 Out. 

2 In. 

U 







3 Din, 

.32 

.87 






4 Piet. 

.36 

.87 

.83 




Rrl. D, 

S Out. 




,— 




6 In. 




.83 




7 Din, 




.77 

.77 



8 Piet, 




,8S 

.80 

,72 




TABLE 4+ 




CoRRRi.ATioNs Between Pronouns 

Used in 

THE COMI'AREI) SeTONGS 

DY 



Regular 

Girls 

AND Rp-LiKr Girls 



Group 

Setting 

1 

2 

3 

4 5 

6 

7 

Reg. G. 

1 Out, 








2 In. 

.39 







3 Dill. 

.36 

.87 






■1- Piet, 

.87 

.90 

.84 




Rei. G, 

5 Out. 








6 In. 




.82 




7 Din. 




.81 

.80 



8 Piet. 




.82 

M 

.86 


TABLE 4S 


Corrclations Between Verbs Used in the Compared Settings 
Boys and Relief Boys 

1 nv Regular 

Group 

Setting 

1 2 

3 

4 

5 

C 7 

Reg. fl. 

1 Out, 

2 In, 

3 Din, 

4 Piet, 

.93 

.92 ,86 

.87 .88 

.32 




Rel. ;J. 

5 Out. 

6 In, 

7 Din. 

8 Piet. 




,85 

.80 

.35 

,83 

.84 ,33 






CUNKTIC l*SVCII0I,O(iY ftlONOOKAI’II.S 


1J+ 

TABLE 46 


C051REL\T10N9 UETVVI'.P.H VKWS UsUD IN TIIR COMPAIIEH SlvTTlN(;s IIY REGULAR 
GIRL8 AND REUBF GlHr.3 


Gjoup 

Setting 

1 

2 3 

4 S 

6 

7 

G. 

1 Out. 






2 In. 

.86 






3 Din* 

.77 

.77 





4 Piet, 

.87 

,78 .71 




G, 

5 Qut. 



— 




6 In, 



.90 




7 Din. 



.8+ 

.81 



8 Piet, 


___ 

.K8 

.87 

.78 


TABLE 47 

C0RRELATI0N9 Between Particles Used (N tiir CoMi'AniiD Sf.ttinos dy 
RacuUd . Boys and Reliri- Boys 


Group 

Seteing 

1 

2 3 4 

5 

6 

7 

Reg. D. 

1 Out, 

2 In. 

.81 






3 Din, 

.75 

.82 





4 Piet, 

.86 

.89 .83 




Rel. D. 

5 Out, 







6 In, 



,76 




7 Din, 



.78 

.8+ 



% Pici, 



.81 

.85 

.86 


TABLE 48 

Correlations Between Partici-rs Used in thr Compamu Settings dy 
Regular Girls and Relief Girls 


Group 

Setting 

1 

Reff. G. 

1 OuL 



2 In. 

,78 


3 Din, 

.80 


4 Piet 

.89 

Rfl. G. 

5 Out, 



6 In, 



7 Din. 



8 Piet. 
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TABLE 49 

CORHULATIONS BP.TWEUN AojECTIVEa-lKFlNlTIVES USED IN THE COMI'AURD 
Settings dy Reotuvr Boys and Relief Boys 


Group 

Setting 

1 

2 

3 

4 5 

6 

7 

Ret/. D. 

1 Out. 








2 fr. 

.82 







3 Din, 

.95 

.90 






4 Piet. 

.81 

.83 

.7fi 




Rel. D. 

5 Out. 




__ 




6 In. 




.85 




7 Din. 




.78 

.76 



S Piet. 




.77 

.SO 

.79 


TABLE 50 

CotiiiRLATioNS Between Adjbctives-Infinitives Used in the Comi’AIied 



Settings 

DY 

Regular 

Girls and Relief Girls 

Group 

Setting 

1 

2 

3 4 5 6 7 

Reff. G. 

1 Out. 

2 In. 

.85 




3 Din. 

.84 

.86 



4 Piet, 

.85 

.83 

.83 


Re!. G. 5 Out 

6 In. 

7 Din 

8 Piet 


.83 

.77 ,77 

.80 .78 ,81 
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I. INTRODUCTION 


Some years ago wc recorded the behavioral development of two 
infants who were reared from the beginning of the second to the 
end of the fourteenth month of life under conditions which may 
be designated as restricted practice and minimum social stimulation, 
The essentials of tliese conditions were as follows: The two experi¬ 
menters (Mrs. Dennis and die writer) exercised the sole care of 
die subjects. The subjects saw no other children and saw very 
few adults aside from the experimenters. We refrained from per¬ 
forming any infant responses in the subjects' presence. Wc did not 
reward or punish the subjects for any response nor Instruct them 
in any way. Furthermore, the environment of the children was 
such that in respect to many responses there was little or no oppor¬ 
tunity to engage in practice. The aim of the study was to deter¬ 
mine what behavioral development would occur when the care of 
the infants was reduced to the minimum attention wliicli would 
insure their comfort and well-being. 

Such an investigation necessarily gathered data bearing upon many 
aspects of infant behavior. We have previously reported certain 
portions of our data. In one of these reports (6) it has been shown 
that our subjects exhibited all of the responses which biograplilcal 
studies (7) and Shirley’s investigation (10) have shown to be 
common responses of infants, and that throughout most of the first 
year our subjects’ responses occurred within the usual age range 
of each response. In the period following tlic first birthday one 
subject sliowecl retardation in regard to the onset of locomotor items 
because of a partial hemiplegia which had not been noticed at an 
earlier period. This disability was probably referable to a cranial 
injury at birth, and could in no way be attributed to the experi¬ 
ment. The second subject, in respect to locomotor development, 
was near, but not entii'ely beyond, the upper extreme of control 
cases. A second report (2) revealed that both subjects were re¬ 
tarded in respect to a few responses the practice of which was 
entirely ruled out by the conditions of the experiment. These 
I'csponscs were; sitting without support, reaching for a dangling 
object, and supporting the weight of the body upon the feet. While 
tJiese responses were absent when they were tested for at ages 
beyond the usual period for their appearance, they were readily 
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established when oiipoitunitics for practice were afforded to the 
subjects. 

A further phase of the investigation had to do with smiling to 
social stimulation (I). It was foMiid that visual stimulation from 
the experimenters caused smiling, although the experimenters had 
jiot fondled or petted the infants. This appeared to he because 
the visual ap|)caraiice of adults had been associated with the feeding, 
bathing, cleaning, and dressing of the infants. This intci-prctation 
was corroborated by the fact tlmt early in the experiment tlic speech 
of the cxpci'iinenters, in contrast to the visible presence of the 
cxiieiimcntci's, did not cause smiling. Smiling upon verbal stimula¬ 
tion occurred soon after the investigators began to announce their 
entrance to the nursery and to speak to the subjects while attending 
to their wants. 

Hnndedness, and other forms of latcr.ility of function (3), were 
exhibited by the subjects despite the fact that we attempted to 
treat the two sides of the body in Identical mys. 'I'hc handedness 
of the subjects differed, although the two Infants were subjected to 
idcnricnl environmental conditions. 

Other portions of our data await further report, Tire delay in 
the presentation of the rindings has arisen in part from intervening 
activities which retiulycd that the analysis of the data be postponed 
and in part from the tiiuc-consviming nature of the analysis of the 
data, especially of tho.se data which were obtained by the use of 
the motion picture camera. 

The aim of the present monograph is to present a general picture 
of the [nontli-by-month development of the stibjccts. Such an 
account will pLovide a survey of the behavior of the stibjrcts which 
cannot be obtained by n combination of the studies of special re¬ 
sponses. No method has yet replaced the biographical method as a 
scheme for glimpsing the development of the infant as a series of 
related events, 



II. SUBJECTS AND EXPERIMENTAL CONDITIONS 

In earlier communications we have described our subjects and 
liave depicted the experimental conditions as they horc upon the 
special topics upon which we were reporting. It seems desirable 
here to present the condilioiis of the experiment in their entirety. 
We hope that the account is sufficientl}' complete so that no further 
account of experimental conditions need be given at a future time, 

Our subjects were fraternal twins, but the relationship of the 
infants was not an important part of the study. Our original plan 
envisaged the use of only, one subject, but tlic first inquiry for a 
subject to the Social Service Department of the University of Vir¬ 
ginia Hospital revealed an opportunity to secure a pair of non- 
identical female twins. The proffered twins were accepted because 
they enabled us to double the number of our subjects with consid¬ 
erably less than a doubling of cost and care. Thus the twin rela¬ 
tionship of the subjects was, from the standpoint of our problem, 
purely accidental. 

Tlicir parents arc of north-European ancestry. The father was 
a former taxi-driver, whose whereabouts at the time of the birth 
of the twins was unknown. The mother had been a saleswoman in 
department stores. The father had no other children; the mother 
had two children by a former husband. We were able to obtain 
the twins as subjects bccau.se the mother was unable to provide 
for them. They came to us when they were 36 clays old. The 
mother understood that wc offered temporary care of the twins in 
return for the privilege of studying them. She understood the 
general nature of our research and was cooperative at all times. 

Throughout the experiment the twins lived in our home but they 
were confined to the nursery. This was a second-floor room, so 
situated that from the infants’ position only sky and tree tops were 
visible through the windows, The room itself contained only the 
subjects’ cribs, a bureau, a table, two chairs, and a screen near the 
door. No picture or decoration of any sort was permitted in the 
nursery. The door of the room was kept closed, and we entered 
the room only to care for the subjects, to ohscivc them, and to 
experiment witli them. The twins were never taken from the nursery 
except on a few test occasions and for trips to the University Hospi¬ 
tal for anthropometric and pediatric examination. On tlieae trips 
the infants’ faces were covered. For three months during the summer 
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the subjects lived in si summer cabin, 17 miles away, in n room 
similar to the winter nursery. As the trip to surd from the cabin 
was carefully supervised, ami as their mode of life at the cabin was 
identical with that in town, this fact docs not alter the principle 
that the environment of the subjects was limited and controlled In 
a very strict manner. 

Although the infants were indoors at all times, we saw to it that 
Ircsh air and sunshine were plentifully svippUcd. Windows were 
opened for a period daily, the length of the period depending upon 
the outside temperature. The subjects, dressed only in shirt and 
difiper, were given sun baths before an open window. Direct sun¬ 
light came through the windows during a large part of the daylight 
hours. In spite of spending the first year of life indoors, the twins 
had a sun tan at all times, 

The subjects were placed in individual cribs, of tire trade name 
“Kiddie Koop." The cribs were placed side by side with a screen 
equal in height to the cribs between the Uvo, so tliat the twins 
could see each other only when taken from their bcils. During the 
first nine months the subjects were taken from the cribs only for 
feeding and batlu'ng or when removal from the cribs was demanded 
for the purposes of experimentation. 

With the exception of a few occasions during the latter part of 
the experiment the sole care of the twins was supplied by tlie experi¬ 
menters, Tins means that we bathed and fed the infants, changed 
the diapers and bed clothing, and cleaned the room. The infants 
seldom saw other people, and when they did it Avas with our 
knoAvIedge and supervision. Visitors were required to adhere to the 
same practices which -we imposed upon ourselves. 

Wc carefully refrained from rewarding or puiiisliing tlie subjects 
for any action. The subjects were not scolded or spanked or treated 
roughly in connection with any response. We did conduct some 
experiments to determine the first reaction of tlie subjects to scold¬ 
ing and to a light slap on the thigh, but these stimuli came at a 
time when the infants were silently and quietly watching the experi¬ 
menter. With a few exceptions, we never encouraged or discouraged 
any act of the Uvins. The exceptions to this rule, and to otlicr such 
general rules, occurred in the last month of the investigation, wlien 
the experimental conditions were partially su.speiuled. 

Indifferent behavior toward infants is most difficult to acliieve, not 



WAYNE DENNIS 


151 


in respect to nvoicling; such overt acts As praising and fondling but 
in respect to the amount of attention which is given to the infant. 
If the infant is doing something new or interesting, the adult is 
likely to watch the child much more closely than usual, and this in¬ 
creased attentiveness on the part of the adult may act as a reward 
and may induce repetition of the response. In order to avoid 
variation in attentiveness we attempted to watch the infants at all 
times when we were in their presence, except when wc were talcing 
notes. In this connection it must be borne in mind that when we 
were in the nursery we were never engaged in anything other than 
meeting the needs of the subjects and observing their behavior. 
Routine behavior, as well as any new behavior of tlic subjects, was 
observed and recorded each time we entered the nursery. This is 
very different from the ordinary home situation, where the infant 
receives attention primarily when he engages in some unusual, or 
some culturally significant, response, It is our belief that we did 
not reveal more interest in any one act of our subjects than we did in 
any other act, 

This leads to a consideration of our treatment of the twins’ cries. 
In this respect our j)rocediiie was as follows: If either of the infants 
cried at some time other than feeding time, one of the experimenters 
entered the room and investigated the cause. The cause was ordi¬ 
narily a soiled diaper. The diaper was changed, and we left the 
room. It the child creed as we left, we paid no attention to such 
ii cry. 

Tlic feeding routine was maintained in a general way, but not 
with extreme rigidity. If an infant was asleep at the regular time* 
for feeding, we allowed her to go somewhat beyond the usual 
period. If she fretted a great deal or cried strongly before tlie hour 
for feeding, her food was given as much as l5 minutes early. In 
that sense, we ina 5 ' be said to have rewarded the crying of the sub¬ 
jects, but in 50 doing wc could hardly have rewarded any other 
response. We shall see later that crying was very infrequent. 

Wc not only avoided reward and punishment but wc avoided acts 
which might have provided examples for imitation. With certain 
exceptions to be noted later our behavior in ihc nursery was limited 
to changing diapers, bathing, feeding, etc. We carefully refrained 
from baby talk and from babbling, as we w'anted to know whether 
such vocalizations would occur without example. Likewise, wc never 
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performed fen the twins such acts as pattini; tlicif haiuls or [Uaying 
with theiv toes. 

Thus far we have spoken only of the conditions whiclt remained 
relatively constant until the last few weeks of tl\e ex)>eiimcnt. We 
turn now to more stringent restrictions in the environment of the 
subjects which, in the main, were applied only for the first half-year. 
Tile conditions to be described were designed to provide answers 
to specific t]iiestioiis and Avere abandoned when tlic answers rvcrc 
obtained. 

We Avished to determine whether or not tlic infants would smile 
upon iicaring the voice of the adult, if speech were not associated 
with the care and attention which the acjidt sup[)licd. For this reason, 
until the twins were 26 weeks of age, we never announced our entry 
into the nui'sevy and never spoke to the subjects. We were not 
totally silent, for we occasionally commented to each other while 
in the nursery, but we were careful not to make comments avliile ave 
were feeding or otherwise caring for the tavins. Our speech when 
Ave AYcrc outside tlic nursery could be Ijcnrd by tlic infants, hut it 
had no more relation to tlicir behavior rhan diii trafHc noises or 
other common somuls. 

We Avislied also to know whether positive responses toward us 
Avould develop if we refrained from .smiling at tJic twins aiul from 
petting, ciuldling, and fondling them. In order to dctcnninc tlic 
answer to this question avc avoided these cxprc.ssions during the first 
26 weeks, Withliolding of demonstrations of affection of this sort 
Avas not ar\ easy task to impose upon ouiwlvcs, particularly as the 
subjects thciAAsclvcs Averc very expressive. From the ISth week 
onward they almost invariably greeted us Avith a smile and a vocaliza¬ 
tion, After this fact was thoroughly established, avc decided in 
Week 27 to return llicir smile of greeting, and to speak to them 
as AVC approiichcd. 

The reader may ask Iioav avc could keep from rcAvarding various 
responses of the subjects when once vve perjuitted ourselves to smile 
at and to fondle and play' with tlic twins. This was accoiniilislicd 
by engaging in these responsc.s only at times ivlicn no particular act 
of the twins could be said to be encouraged by our behavior. We 
romped witli the cliitclicii, as by shaking or rolling them only when 
they were iudiffeieiAtly employed with some response tliat was 
already well-established. 
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Dining the 36tli week we began placing the twins for several 
minutes eacli day upon quilted pads on the floor. This was for the 
purpose of giving them some experience on a relatively hard surface. 
At the beginning of the 42nd week we started placing the infants 
in high-chiiii's for a short period each day. But even in the last 
montli of the experiment, the larger part of the twins’ day was 
spent in the cribs. 

Ko toys were provided for the subjects until the 49Lh week, At 
that time a rattle and a few other toys, to be described later, were 
introduced. Our aim in introducing the toys ivas to see what use 
would be made of them when no example, encouragement, or in¬ 
struction was given by the adult. 

One sort of restriction to which the infants were subjected re¬ 
quires special comment. In accordance with our general policy of 
letting the twins alone and of rcfraitiitig from initiating any develop¬ 
ment, wc did not put the twins into sitting or standing postures, nor 
provide any prnctice in rcaclung for many montlis. Under normal 
circumstances parents prop the child up hcfoic he can sit alone, liold 
him upright on the adult’s lap before he can stand well, and dangle 
objects before him before he can reach with any accuracy. Tliese 
responses, more tlian any others, require the intervention of the adult 
in order tliat early practice be made possible. Our experiment 
ruled out nearly all possibilities of early practice of tlicse reactions, 
whereas many other responses were practiced 1 ) 3 ' the twi’/is l)ecau.« 
unlike the responses mentioned above they did not require the aid 
of the adult, 

The three responses—silting alone, standing with support, and 
reaching for a dangling object—.were submitted to tests when the 
twins were of an age such that the responses are present in all 
normal inf.ants of normal environment. The results have been dealt 
with in an earlier publication (2). When these tests liad been made, 
wc no longer refrained from placing tlic twins in sitting and stand¬ 
ing postures, nor did we keep aJJ movable objects out of their rcacji. 

We attempted to give the two subjects identical treatment. Thi.s 
was carried to the extent of dividing the attention of each experi¬ 
menter equally between the tw'o subjects, For convenience, the 
experimenters will be referred to by their initials: PP' referring to 
the writer and M referring to Mrs. Dennis, jl/ fed Rey through¬ 
out one day while IF attended to the feeding of Del. During the 
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next day, M ied Del iind Rey was fed by JV, etc, The infnnts 
were bathed one at a time, but tlie order of batliiiift was reversed 
from day to day. The batliind was done by IF, the drying and 
dressing by M. 

In order that the infants' positions in the I'ooin should not lead 
to a difference in treatment, the crib which Rey occupied during 
otic day was occupied by Del during the next day, etc, Thus it 
will be seen that great pains were tabn to insure that the two 
subjects were treated exactly alike. 

A few ivnrds may be added on miscellaneous aspects of the twins’ 
care. Before the twins came to us, the mother’s milk had been 
found to be quite inadequate, and supplementary feeding by bottle 
liad been resorted to. At the beginning of tlic experiment, bottle 
feeding constituted the sole means of feeding. The imi'sing 
bottle was utilized for the giving of liquid foods throughout the 
experiment, i,c,, weaning from the bottle was not iittcnipted, but 
solid and semisolid foods were given by spoon. 

Tlie diet of the subjects was chosen with tlic advice of Dr, L. T, 
Royster of tlie Pediatrics Department of the Univetsity of Virginia 
Hospital, During the early months the diet of the twins consisted 
of lactic acid milk, which was kindly prepared for us by the Hospital 
staff, and of orange juice. Soup, cereal, and strained fruits and 
vegetables were introduced gradually after the 24th week. No 
elimination training of any kind was undertaken. 



III. BIOGRAPHICAL ACCOUNT OF THE SUBJECTS’ 

BEHAVIOR 

The major part of our records consist of day-by-day observations 
of behavior which fill about 1,800 pages of note books. Notes were 
taken nearly every time either experimenter entered the room to 
care for the babies. In addition to entrances into the room which 
were made in order to care for the infants and to experiment with 
them, several entrances per day were made solely to note down the 
condition and activities of the babies. Habitual as well as new 
responses were recorded. On the average, notes were written 11.88 
times per day. A feeding period or an experiment, which may have 
lasted for half an hour or more and during which notes may have 
been taken continuously or .on several occasions, was counted as only 
one note-taking in computing this average. Allowing 12 hours of 
undisturbed night sleep for the babies, wc obtained, on the average, 
one record of activity during each of the remaining hours. We 
estimate that one or both experimenters were in the room during 
about two hours per day. As a corollary it should be pointed out 
that this means that the babies were not “isolated." 

The notebooks contain observations not only of the spontaneous 
activities of the twins but also records of tlicir reactions in test 
situations. These notes include behavior upon first being placed 
in a sitting position, and upon first being given an opportunity to 
stand,—tests which were mentioned above—and also behavior 
In a number of other tests which will be referred to in later sections, 

Some of these tests consisted in stimuli of short duration, such 
as stimulation by odors, by sounds, by pricking with a pin, and by 
tickling. Many of these were grouped into series of stimuli, the 
members of the series nlwaj'S being given in the same order. These 
arc called the Regular Series. As a rule, each series was pre¬ 
sented once per day for 20 days. Since many of these experiments 
did not yield results of any significance, not all of them are in¬ 
cluded in the present report. However, this material is in the 
author’s files and is available to anyone who wishes to consult it. 

The results of two groups of these experiments we hope to present 
in some detail at a later date. These experiments constituted two 
series which were recorded by motion picture camera. The analysis 
of the films is so extensive a task that its presentation will require a 
special report. Those aspects of the moving picture records which 
are most relevant to our present problems will be referred to at 
appropriate points. 
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We planned and ntilizcil many test situations in the course of the 
experiment, and these greatly increased the lahor of the rcsearcli, 
Ncvcrtliclcss we feel In retrospect that the day-hy-day observations 
of die subjects proved to he of more significance than did the test 
situations. It will be found that the account which follows is based 
cliielly upon t)ie routine daily observations. Tliis is not hccniise the 
results of tlie test situations were ignored hut because in most 
instances tlic tests elicited only bcliavior wliicli liad already been 
witnessed in tlic course of our day-by-day contact witli the twins. 

We turn now to a seiics of monthly .summaries of the hvins’ 
development. 

A. Second Lunar Month (VVekk.'; 6-8) 

When the twins canic under our care at 36 day.s of ajic, they were 
not healthy. They weighed Ic.ss than they had wciglied at birth 
and their hirtli weights were such as nearly to place them in tlie 
category of prematures.' 

Althougli they were In a inalnourlslicd condition, they would 
take onli' tlirec or four ounces of milk at a feeding, a fact whicli 
was due to irregular feeding habits. Our iir.st concern was to 
establish a foui-liour feeding routine. 'Die four-hour interval 
between feedings at first caused a certain amount of crying, hut 
within four days tlic infants were w'cll-adaptcd to the new schedule, 
seldom awakened between feeding periods and consumed much move 
milk at each feeding than formerly. They began to gain in weigJit 
j mined lately. During the first month of the experiment each subject 
floitbled lier weight, and for the remainder of the experiment cacli 
child was of good size and weight for her age. 

At the beginning of the experiment, both babies were inflamed 
and .sore in the anogenital region. Careful attention to cleanliness, 
and tlie application of olive oil and a soothing powder, corrected 
thi.s condition ■within the finst two days. The navel of each Infant was 
slightly protuberant when the children entered the nurseiy. It was 
necessary to keep the navel under adhesive tape for several weeks 
before this condition was remedied. 

By the end of the second week of the experiment, the twins couUl 
be said to have been in general good health. With the exception 


^Birlh weights; Rcy, 2455 Krniiis; l>el, 2585 Kr.ams. 
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of two slight colds they remained in good health throughout the 
course of tile investigation. 

In the sixth week, when the experiment began, the infants' be¬ 
havior could not be distinguished from the responses of newborn 
infants. They did not look at us nor did they focus upon any still 
or moi’ing objects, The line of regard was mainly in a forward 
direction with but little shifting. Tlic twins did not smile wlien 
fed nor u’heii we entered the rooiu; the occasional smiles which we 
saw seemed iinichitcd to anything which was being done to the 
subjects. 

There was a small amount of random movement, but the subjects 
were relatively inactive. Vocalization was rare. The babies 
strelclicd and yawned, ate and slept. 

In the seventh iveck, definite advances were observed. Tlic i/ifants 
looked about, began to follow us with their e 5 '^es, and smiled occa¬ 
sionally upon seeing us. From the time that the infants first 
showed visual regard for adults, they were most attentive to frices 
rather than to other parts of the persons at whom they were looking. 

The infants, of course, cried when hungry fjoin tlie beginning, 
but some changes were soon noticed in this’crying. In the earliest 
weeks, hunger crying did not stop until the nipple was placed in tlie 
child’s mouth. Later the activity of the adult indicated to each 
child that sire was to be fed, and crying ceased before feeding had 
coiiunencaL It ir.is speci/ically our entrance into the imiycry that 
began, in the eighth week, to cause the hungry subjects to cease 
crying. 


B. TmaD Lunar Month (Weeks 9-12) 

During die third lunar month, a great deal of behavioial develoji- 
mciU occurred, hluch of this may be looked upon as an increase in 
vigor of response and in frequency of response. General activity 
became greater. The subjects’ cj'es followed us more persistently 
than before, they twisted their heads far to one side to see us and 
they smiled at us more often from week to week. Vocaliz;itioii .also 
became more common in the couise of this month. 

Several responses appeared which were relatively new. Cooing, a 
new vociilization, was heard repeatedly. Laughter also had its in¬ 
ception in this month. Another new pattern which occuned witli 
Del during ilie thiixl month, but later in Rej’.s ca.se, w.is tliKt of 
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Strongly raising tlic hearl wlifii she was lying on licr back. She gave 
the appciuance ot trymK to sitting, altluuigh she luij ikvci 

seen anyone peifnim tills reaction. Del also made apparent attempts 
to liiin from the hack to tlic side position. 

Just at the close of the month Rey l)eg.nn to watcli her (nvn hands, 
and on one occasion /ixnlcd one hfind steadily for 2 y 2 ininiUcs. 

Changes of an emotional character were noticed. During the 
early part of the month, liie bahlcs, if they were hungry and crying 
as we eiitcrcd the room, would cease tiu-ir ciics after mir entrance 
and iciiuiiii quiet while tvaitinff to he fed, even though several 
minutes were leqiiired to complete the preparations for feeding. 
Townrd tlic close of the; month, tliej' hecainc more impatient, oecn- 
sioiiallv resuming their crying if they woic not fed soon after our 
entrance. Crying sometimes started as the bottle in full victv of 
the child was being carried towar<I her. The twins were paiticii- 
laily likely to cry, if, once the bottle was in view, it was u’ithhcld 
for a few moments. 

C. Fouivni LunarMontii (VVi;i:ks 1.M6) 

Bocit infants freciuciicly engaged in watching their own hands, 
although when we were near them their attention was directed 
toward our faces. During this month, the suhjects occasionally 
cried when we avalkcd away from llicir ciihs. In this circumstance, 
we did nothing to reward these cries. Such cries were never severe 
or prolonged. 

If we picked up one of the subjects as if to feed her and then 
returned her to her crib, very hearty crying always ensucil. This 
occurred even though the child bad not previously been crying, The 
cries upon being returned to the crib were much louder tluiii cries 
due to hunger alone. 

The subjects in the fourth month noticed a stranger for the first 
time. That the twins iHstingui.slicd between a stranger nnd a familiar 
adult was shown by piolonped sober-faced staring at the unfamiliar 
person whereas when the gaze was direclcd toward us it was neither 
so fixed nor sc serious, 

Ii'Iolor development was not very marked, but the subjects were 
more active than they prcvioiLsly had been. Rey attempted t<3 turn 
from hack to abdomen, as Del had attempted it earlier hut ueitlier 
as yet succeeded. In trying to rise to sitting Del not only lifted 
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Jier lienrl froin the bed but also raised her shoulders. Del managed 
to clasp her liaiids together. 

D. Fifth Lunar Month (Weeks 17-20) 

13}’ the seventeenth week, the infants smiled almost invariably 
when vve approached the cribs. With Rcy this amiable and un¬ 
trained greeting went bej'ond the act of smiling so that slic occa¬ 
sionally laughed as we appeared. Several tests of laughter were 
made in the fifth month. The twins laughed freely to several forins 
of stimulation. 

Attention to sounds became much more marked. Rey in particular 
began to look about for the source of sounds at this time, a response 
Avhicli was less noticeable in Del. Del, however, was nuicli more 
afraid of sounds than was Rc 3 ^ Several times during the month 
loud noises caused Del to crJ^ In the 18th week we crumpled some 
wrapping paper in which laundry had been returned to the nursery. 
Although this liacl been done earlier without producing any effect 
upon the twins, on this occasion Del broke into severe crying which 
lasted for five minutes. Rcy looked in Del’s direction but did not 
cry. Del again cried at the crumpling of paper later in the week. 
In the following week Del cried at the sound of thunder whereas 
Rey did not do so, In order to determine whether or not singing 
would cause Del to cry, a song was sung in the nursery, Tliis 
was the first occasion on which anj'one had sung In the twins' pres¬ 
ence. No words were sung; the tunc of Santa Lucia -was hummed 
by Mrs. Dennis, who kept her lips closed. Rey merely watched the 
singer, but on each of six occasions Del frowned and puckered her 
mouth as if about to cri'. During this same week, the Hth, our 
(laughter cried in a neighboring room, Again Del cried at the sound, 
but Rey did not. We shall have occasion later to comment on the 
fact that whereas Del cried at noises, she never cried in response to 
Rcy, even tlicmgh Rcj''5 cries were often quite loud. 

In the 18th week, the twins were placed together in a crib for 
a few minutes. Each regarded the other, but no other beliavior 
ensued. 

Several forms of motor development took place in this month. 
The watching of hands continued, but in addition the hands occa- 
sionall}' clasped tlie bcciclothing with which tiiey came in contact. 
Tliis often led to a considcrabk amount of pulling of the bed- 
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clothes. The hsiacls also chisperl each other. 'Die cvp-nmcntfv's 
clothes were sometimes Rvaspccl. In this raoiitli appealed the familiar 
I'csponse of puttintr the hands to the mouth, both with jind without 
the piolieiuled lilaakct or sheet. The linmls were clicwcd but they 
were seldom sucked, 

The raising of head and shoulders from the bed became more fie- 
queiU and more pjonoiiiiccd. In two ijistancc.s in the 19th week 
Del performed tins re.spoiisc when she was being held In arms for 
feeding, and nearly succeeded in briiiging Iieisdf to a sitting position, 
It was, of cnui'sc, a part of our plan not to aid such efforts. 

Vocalization became more varied ami more c.vtensive. On one 
occasion in the 18tli week Del vocalized almost continuously for half 
an hour. We were not in the minscry Init we could hear her from 
an adjoining room. The cries of each twin became more differen¬ 
tiated, approximating a "coaxing*^ anti a “scolding” tone when the 
bottle Avas withheld. 

E. Sixth Lunar Month (Witimt? 21-2+) 

During this month Lho responses which had !u't*n cstablislied earlier 
became more regularized, more skilled, and more vigorous. Where¬ 
as in pi'cvious Avccks the hcdclotlies had been jnillcd only slightlj', 
now more force was exerted avlth tlic resiill that occasionally tlie 
beds were tliorouglily disarnuigcd, Likewise vncali/ation became 
stronger so that at times the souiuhs ol the twin-s Avere veritable 
sliouts. LiAuglitcr became more common, simietimes occurring Avlien 
there seemed to be very little external stimulation to call it fortli. 
General good spirits and an air of Avcll-being cliaracterized the 
subjects. 

Among the new responses of the month were tlic lolloAvlng: 
grasping the toes or some part of the foot ami canning the foot to 
the mouth; holding the legs in the air as the infant lay on her back; 
and A'csting the hands on the knees. There began in this nionth a 
response which for some time seemed to sert'C as an expression of 
interest, of widcawakencss, of excitement and of well-being. This 
we called "extension of the cxtrciAAities.” In this response the arms 
or the legs or both would he rigidly extended and perhaps moved 
slightly. This often happenctl AA'hcn we bent over t!\c crib, hut it 
also occurred when we were not near. It was frequently accom¬ 
panied by a smile or by a loud vocalization.. 
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The twins began to play at sticking out the tongue, We need 
scarcely repeat that in this respect the hvins’ behavioral development 
was without example on our part, nor did the twins see each other 
while they were engaging in this sport. It may be that irritation 
from developing teeth had something to do with the persistent 
protrusion of the tongue. 

In the last week of the montli Del succeeded in rolling over for 
the first time. As we were engaged in bathing Rey at the moment 
that Del managed to do this we failed to witness it, but she un- 
(lo\ibtc(lIy did it in the manner in which she had tried it for many 
weeks; i.c., by rotating lier Itcad and shoulders. After getting her¬ 
self turned to the pione j)osilion she licld up her head for 30 seconds, 
then dropped it and began to cry and then to sob, This may have 
been due in part to the fatigue caused by her ci¥orts and in part to 
the novelty of the situation. 

On one occasion in Week 24 the twins were placed together in 
tlie .same crib for a few m/mites. Del got hold of one of Rcy’s 
hands and carried it to lier mouth, as sl»c was accustomed to do with 
all objects, After a few seconds Rey began to squirm and fret, It 
will be recalled that during rotitlnc care the twins could see each 
other only when being fed. They seldom paid .my attention to each 
other at that time, as they were more interested in the bottle 
and in the experimenter who held it. 

It was during the s/xtli lunar month tliat the twins were trans* 
ferred from the room in which we first placed them to a similar 
room in a summer cabin 17 miles away. The twins’ faces were 
covered during the trip, which was made by auto. The journey 
seemed to disturb them in no way, nor did their transfer to a new 
room cause any upset in their usual calm behavior. 

F, ScvHNTi-r Lunau Month (Weeks 25-28) 

The scventli month was relatively uneventful. The twins watched 
us attentively when we were in the room. They smiled and laughed 
when we came near. Del laughed at the slightest touch from us, 
often laughing even wlien we pulled a diuixir from under her but¬ 
tocks or when we removed her clothes for the hath. They showed 
a slight increase in the tendency to fret or cry when we turned away. 

The most common activities of die infants were: e.xtcnding the 
extremities, engaging in random limb movements, clasping the hands 
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topetlier, watclnnK ll>e hnnds, craspinK the feet, at sl^ects and 

lilanlccts (which we now tucked under to llie full vviiltli of the 
mattress), puttiiiff Imnd, fool or hlankct in the mouth, clicwiiig the 
gums, sticking out the tongue, vocahVa’ng, and kicking. The vocaliza¬ 
tions becjiine more varied and more convcrsatiotial in tone. 

One of tile new responses of this month was the sciatching of 
the sheets arid of the wire netting of the cribs with the fingernails. 

Del was as easily upset hy sounds a.s she had been formerly. Twice 
the .sliakiiig of rubber sheets beyond her field of visinn caused her 
to CIT, 

Thinking that the response to sudden and unexpected sinmils might 
he the initial basis for reaction to the scolding.’S of adults, one of the 
c.>:pei'inicntcrs in Week 27 5.11(1 "<ha’ fairly loudly tlircc limes at 
intervals of n few seconds. Del started crying after the first 
and Roy began after t)ic third. Scolding was not tried again until 
the la.st month of the experiment. 

G, Eighth Lun.vr Month (Wki-:k.s 29-32) 

So far as new hcJiavior was concerned, this pciiod icvealed but 
little progress, The |n-c<lominanl activities corilinueil to he tho.se 
of the preceding weeks. One of the iicry responses Wiis turning from 
supine to prone on the part of Rcy. However, hefove she accom¬ 
plished this she had been placed somewhat oui of the center of her 
bed, so tiiat she was on a slight incline. This must have been of 
coiisideriible aid to lier, for she did not repeat the pcrfnrnianee for 
several months. Another new item rvas the seizure hy Rev of the 
experimenter's hair and face as he leaned over tl\c crib. Del suc¬ 
ceeded in grasping the iun'.5ing bottle on two occiisions. Del's 
other novel reaction of tlic month was the development of an affected 
cough—a cough wliicli she often g.avc when it was obvious that 
there was no need for coughing. 

There were certain changes in the experimental conditions which 
were introduced at this time. One modification of tile eailicr rigid 
routine consisted in permitting ourselves to talk to the twins ami to 
play ivith them to a sliglit extent. Since they had developed very 
decided positive reactions to us in the absence of .siicli fittcntions, 
our questions in that quarter were answered and there seemed to be 
no need for continuing an utterly impersonal demeanor. Our speech 
to the twins, however, was limited to casual everyday icmaiks and 
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did not include buby-talk nor did it include any attempts to en¬ 
courage the twins to imitate us. 

A second alteration In the previous routine consisted in placing 
the subjects for a short time each day on the abdomen on a quilted 
pad on the floor. This procedure, which was begun in the 30th 
week, was introduced because we felt it advisable to give the sub¬ 
jects an opportunity for types of exercise which could not be gained 
when they lay suphie. The iiif.iiits were observed continiioush'’ 
when they were on the quilted pads. 

Lastly, a number of semi-solid foods were added to the subjects.’ 
diet at this time. We cannot enter here upon a detailed account of 
the reaction of the twins to new foods. 

H. Ninth Lunar Month (Weeks 33-36) 

During this period the subjects were returned to the original 
nursery in Charlottesville. The journey was without incident, the 
babies being quiet throughout. 

Soon after the return trip, the subjects were taken to the hospital 
foi' a routine medical and aiuhropomctric examination such as they 
had not had during the sutniiicr. Both clu'ldrcn tvere very sober in 
the doctor’s office. They looked about, stared, and Del fretted 
slightly. During the talcing of the measurements. Rcy cried. 

We contiinicd placing the subjects on pads on the floor for a 
short period eacJi dny, Rc)- le.arned to progress sligluly whcji jjronc 
by bending from side to side. Del developed the ability to turn from 
prone to supine, and since she could already execute the reverse inovc- 
ment, she did a certain amount of rolling. In the course of these 
progressions, each infant bumped her head against the wall. When 
Rc)' did this she cried but briefly, while Del’s accident led to several 
minutes of sobbing and of holding of the breath. 

In the course of being fed some cereal which she did not want, 
Rcy once cried and threw herself backward away from it. Formerly 
she had either let it run from her mouth or had refused to open her 
mouth. 

I, Tenth Lunar Month (Weeks 37-40) 

Iir thi.s month wc conducted the tests for sitting which arc described 
in detail cl.sewhere (2). It is sufficient here to st.ate tliat the twins, 
who had reached tlic age of 263 daj's without being placed in a 
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sitting positiaii, couUl not maintain a sitting position iin;iided when 
they were (list placed in it. They fell in any direction in which they 
leaned. When they fell forward, they supported themselves on their 
hands as they were accustomed to do wlicii they were placed prone. 
After this fact was (Icterniined, the iiifanl.<s were repeatedly placed 
in a sitting position and inclined foiward so as to .sit supporting 
themselves with the hands. Pmcticc in this position, without instruc¬ 
tion or rewai d, led to a rapid improvement in .sitting. 

Otherwise the responses of this iiionth were largely the same as 
tliose descrihed earlier. Tlicre were a few new items, as sliown 
by Table I. One of these was Rev’s attainment of turning from 
ju'onc to supine. 

J, Elkvkntii Lunar Month (Wekks 4-1-4+) 

In tills month we often placed the twins in sitting position In their 
cribs. Neither could as yet get lierscK to a sitting imsitlon. Del 
often raised her head and shoulders, as she Jiad done several months 
earlier. In this month she added to this pattern a certain amount 
of pushing with her elbows, but this <li(l not result in raising herself 
to the sitting position. 

Rej’ had practieaUy ceased raising licr head and slioiilders when 
.supine as if to sit, In Week 42 we placed our iingers in lier liands 
and she held on as we pulled her to tlic sitting position. This Rcy 
ohen I'cpeatcd tliereiifter, but Del would not hold on with sufficient 
force to be raised in this manner. 

Tests for reaching for a dangling ring whlcli look place in this 
month arc described in an earlier report (2). Tlie infants had 
grasped objects piior to this lime, but the ohjecls liad known posi¬ 
tions (the objects were the Iocs, the blankets, and the bottle), so 
that the manual activity may not have been vi.siially directed. The 
dangling ring was not an object of known position. It was reached 
for by each subject only after it had been presented many times, 
and on the hist attempt the icaching was not accurate. 

At this time, the placing of the infants upon pads on the floor was 
discontinued. The ncwly-estiiblishcd sitting position provided a 
change of posture, and also an additional form of exercise. 

The twins were placed in high-chairs for a short lime daily hc- 
giiuiing wiili the 43id week, Soon thereafter they were fed in 
chairs. At the start, neither subject liked the novel position, Kach 
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had sojno difficulty in maintaining herself in a comfortable nttilude, 
tending to relax and scoot down in the chair and then being unable 
to extricate herself from die difficnltj', This often led to crying. 
Proficiency in use of the clwirs incrensed graduall)’, 

K. TwEL^rti Lunar Month (Weeks 45-48) 

The twins became accustomed to the high chairs, and spent much 
time in them. 

In order to get measures of handedness, we presented to the twins 
during this and later months many test objects. Some objects were 
placed on lire chair tray equidistant from the two hands, In other 
cases we merely ohsciwcd the play behavior of the subjects in order 
to see which hand reached for the feet and which hand was put 
into the mouth. A further test of handedness consisted in removing 
tire nipple of the bottle from the mouth and noting which hand was 
used to replace it. These tests aix described in full in a separate 
report (3). 

Del ivas found to be generally right handed, so mud] so tliat 
it was with difficulty that she could be brought to use her left hand 
when her preferred hand was resti-aincd. Rey’s handedness was 
much less simj)le. In some activities she was riglit lianded, for otlier 
actions she used the left hand, and in still different situations vshe 
used the two hands interchangeably. It should be reinarlced, fur¬ 
thermore, that movements in which a certain hand w.is preferred at 
one period, occasionally came to be executed by the opposite liand 
at a later date. 

In the course of the twelfth month several new vocalizations were 
developed. One of these, wliich was practiced by both infants, was 
a clucking sound, or dick made bj' placing the tip of the tongue 
against the fore part of the mouth and then forcibly witlicl rawing 
die tongue. This sound was often made when the twins were 
watching us, Another sound was produced b 5 ^ blowing between (lie 
loose lips, causing them to vibrate. Finally, on tlie last day of 
the montli, Del said “da-da’ for the first time, although it was, of 
coiij'sc, not associated wfith any object or person. 

During this period we took a long scries of movie records of 
the various modes of crying of the infants. Our aim was to obtain 
moving pictures rvliicli would enable us to examine tlie general bodil}' 
expression of the twins when they were crying from liunger, from 
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bciiiK restrained, finin bciiifj picked up and put clou'n witlioiit re¬ 
ceiving fiii'tliei' attention, when they were crying because of loud 
sounds, and from a variety of other causes. Our tecluii(|iic was to 
place the movie camera above tlic .subject’s crib, stiiiinlate the infant 
(in the case of hunger, this meant letting the infant go unfed beyond 
the usual feeding time), and then turn on the camera aiii! plioto- 
grnpli the erving bai)y. 'I'bc room was brightly iUuminated by flood- 
bglits for .some mimitcs m mWance oi the ndtustnient of the camcia. 

The results furnish an instance of how reatiily researcli |)Ians go 
a-stray because of some unforeseen (Icvelopniciit. Tlic factor wliicit 
we had failed Co take into account in this cu»;c was the subjeeCs' 
strong reactions to ourselves. Although the infant might he crying 
very loudly from hunger when we approached her, ns soon a.s we 
readied die side of the crib, the cries ceased. If we stood immobile 
for .several minutes, tlie fretting miglit begin again, but the slightest 
motion on onr part, such us reaching toward the camcru, \vas su/Ti- 
cient to inhibit the cliilds reaction for a further period. When we 
rcstriunecl the subject by holding the infant’s heiu! or arms or legs 
motionless by means of the (irni pressure of our hands, the cliild gazed 
into our faces and stnttal. Soiiietimc.s the smiling )i('i.si.stc(l tlirougli- 
oiit five ininiile.'i of forceful rf.straint. I''vciuually, fretiing would 
begin, altlioiigli the experimenter wa.s often fatigiicti before the 
subject began to cry. Then, as we notc<l above, the actitin of the 
experimenter in moving hts luuul toward tl»e camera often ptit an 
end to tlic pretest wliich had just eiumncnccd. 

The attempt to photograph negative emotions .showed tli,it the 
positive response to persons was strong enough to overcome most 
instajicc.s of negative response. We did, however, succeeil in obtain¬ 
ing |)icturcs of some cries. One stimulus wliicli rvas effective in 
eliciting lovul and prolonged crying despite the presence of the e.x- 
pcriiucnters was ii loud noise, made by sounding an juitomobilc lioru 
in the room, Del, in particular, was strongly affected liy this 
stimulation. 

L. Thirteenth Lunar Month (End or First Year, Weeks 

49-52) 

Vocalization was frequent, and consisted very largely of dupli¬ 
cated syllables. Among the sounds made by one ur biuh infaiU.s 
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in this month were baha, dada, lain, and byby. In Rey's case, there 
was soinc evidence that she spontaneously formed an association 
between the writer and the utterance '"dada” althoufjh this connec¬ 
tion Avas far from invariable. As stated earlier, we had avoided 
speakintj bnby-woids in the inirscrj', 

In tile 49th rveek, the first to.v was presented to the twins. Each 
subject was ttiven a rattle, Avhich at first we placed un the tray of 
the liiKh-chair. A full description of the resultant behavior must 
be reserved for special presentation, but wc may summarize the 
matter briefly by the statement that Rcy from the start was fai'orable 
to tiic sound wJiieji was made by moving the rattle, ivlicrcas Del in 
the bcginniiifT was frighLened by it. Within a few days, however, 
Del as well as Rcy Avas interested in making noise by means of the 
toy, and tlie method of making noise wliicli Avas hit upon by eacli 
tAvin wnis tliat of shaking the rattle, although such an action had never 
been dcinonstialcil to them. This motion was, hoAvever, merely 
an application in a new situation of the already'-establislied pattern 
of patting and beating. As soon as each child became active with 
her rattle, s)ie fretted iind cried Avlien it was lost or Avlien it Ai'as 
taken from her. 

At almost any time it was possible for us to cause the twins to 
laugh. On many occasions it was sufficient for one of us merely 
to appear at the crib and say "hello/" Shaking our head from side 
to side, or jerkijjg it toward the infant would also cause hiiightcj- 
Del once laughed repeatedly when the edge of a blanket was swung 
against her face. At this period Del began to laugh when her ribs 
or chest AVCve tickled, whereas several months earlier she had 
reacted ncgativel}' to these stimuli. 

In spite of the general good humor of the subjects it was quite 
possible to cause them to cry so long as we aa'cvc not attentive to tlieiu. 
Wc have already mentioned the crying which occurred when the 
rattles were taken away or u'hen these toj’s dropped from die tray 
of the high chair, Rev once cried Avhen a blanket, with which slie 
had been playing, was removed from her crib. 

The subjects were negative also to situations avIucIi involved 
elements of unfainiliaiity. Strange persons Avho entered tlie nursery 
at this time as well as somewhat earlier, were met Avitli vsilcnce and 
soberness and in Del's case by puckering of the lips. Our normal 
appearance Induced A'ocallzation, smiles and lauglUcr, but avc dis- 
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covered tltfil if oiir appejirance was ma<le utnisual wc were greeted 
as if we were strangers. On one occasion during rliis month one 
of us clonncc! a paper dunce-cup and went into the nuvsevy. Iloth 
children stared with wide-open c 5 'cs and Od came near to ciying 
aloud. 

licginniiip: in the •'i^nd trepk, tlic twins were again |)laccd on 
[),'i(ls on the floor. Although lO w'cck.s had intervened since they 
)iad last been placed in this sil\»ation, no new Ixilmvior was elicited. 
Del rolled, as “site had previously done. Rev remained oi\ her 
abdomen, pulled herself this way and that with her aims, and hy 
this means Icicomotrd to a slight extent. 

In the crib situation, the bable.s developed a new motor item. Both 
subjects, seemingly in lien of real .sitting, would, udien lying on the 
back, raise the slionldcis and chc.st forward and sui)]ioi't Iicrsdf in 
tliis semi-sittincr position by resting on the clliows. Neither child 
could yet raise herself to sitting unaided, although Rey could puU 
herself up if she was given the hand of the cxpcuinentcr. 

On the last days of the rn»i year, we tested the Uvin-s for the 
ability to su|)poit the wciglit of llie body on ilic legs. Up to this 
time the cliildicn had been limited, so far us luxUiy posture is con- 
cerned, to Ij'ing supine, to lying prone, and to sitting. ^Vti liad 
carefully kept ihein oft' of their feet. In the ordinary home, tlie 
rnotlier often liolds the j'oung child against her clicst, which enables 
the child to push with his feet upot\ the lap of the tuluU, or the 
mother grasps the infant by the chest ami holds the baby so that his 
feet touch the floor. These common reactions wc had refrained from 
.IS wc wished to know whether the clilld of one yc.nr would support 
himself in an iijuighr position if lie had Iiad Jio practice in this 
sitimtion. 

Sijicc all cliildreii with normal training will support the weipht 
of the body in this position by 12 months of age, ti test made at the 
end of the first year might be said lo be decisive as to whether praclice 
has anything to do with the establishment of body supijort. 

The test showed (see 2) that on the fust trials on Day 36+ the 
twins made no real efforts to slaiul, simply giving a few' inonicntarv 
pushes with the legs, In the course of many repctilioiis of the situa¬ 
tion, these pushes became more effective, and bchne the close of 
the day of the first test, the twins were supporting their weight for 
several seconds. By the cud of four days of practice, the subjects 
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were fiblc to support their weight for several minutes when they 
were balanced by tlie experimenter. 

N. Fourteenth Lunar. Month (Weeks 53-56) 

Imitation, both verbal and manual, was elicited, but the only acts 
which were imitated were those which were already in the twins* 
rc|)ertoire. 

New reduplicated syllables appeared, and some of these were rela¬ 
tively specific to certain situations. The twins almost always vocal¬ 
ized when wc cniered the nursery. 

Rcy succeeded in mising herself to sitting without aid of any sort. 
She also stood holding fuinitiirc when placed in that po.sitio/j. Del 
at this time was very much retarded in motor development in com¬ 
parison witli Rey and also in comparison with standard norms, 

0. Fifteenth Lunar Month (Weeks 57-61) 

In the final niontli of the experiment both babies made great 
progress in tlic field of motor development, but Del’s achievements 
were fewer than were Rcy’s. Rcy pulled herself to a kneeling posi¬ 
tion in the crib, walked on her knees while liolding the side of the 
crib, walked when led, got herself into a creeping position, and 
finally crept in her crih. These coordinations were not merely per¬ 
formed once, but I'n each case the reaction became an habitual one. 

In contrast to Rcy’s marked progress, Del's new acquisitions were 
few. liowevcr, her behavior repertoire was by no means static; 
it underwent several noteworthy changes in the course of the month, 
for during this time Del added to her capabilities the power to 
stand holding furnicurc, to rock herself on her right elbow when 
in the semi-sitting position, to pull herself to sitting by holding our 
liands, and to get herself to the sitting position unaided by rising 
on her jiglit elbow and then giving herself a final push w’ith the right 
forearm. But these acquisitions should not obscure tlic fact that 
Del was far behind the motor norms for children of 15 months. 

Del's retarilaiion could not be said to have been due to a lack 
of opportunities for learning. Early in this month wc decided that 
we would I'ctuvn the twins to llieir mother at the end of the montli, 
After reaching this decision we altered our previous rules and gave 
Del a considerable amount of special attention in an attempt to 
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biing liei' up to the normal {jcrfonnaiiccs for Iter a^ic. We placed 
her in the creeping: posture and tried to get her to make attempts 
at cveepins. She always droinx;d iiunicdiatcly to the pionc position. 
We often placed licv on a pad oi\ the floor and put a laLtle of which 
she was fond heyond her rcacli, with the aim of stivnnlating some 
trials at creepiny;. She was fairly adept at rolling and usiuilly man¬ 
aged to secure the lure hy means of tliis fonn of progression; she did 
jiot creep. We led licr man)' times in an attempt at petting licr to 
walk, hut she would not try. We often stood her up in the crib, in 
the liopc that this would develop an inclination for standing, for 
pulling to standing, and eventually for walking. She could stand 
in the crih when placed against the side of it, hut she preferred to 
sit dow’ii or to allow herself to slump and fall. She was not weak, 
for site expended considerable energj' in turning and rolling in her 
bed, and she bounced vigoroiLsh' on her elbow when in tlic semi¬ 
sitting posture. She was liealthy, and wjis nio.st aniiahlc. But oiir 
efforts at training were apparently without effect and she was unable 
to creep or to pull to standing at the end of the I5th lunar month 
(the 14tli calendar month). 

We placed the infants together luiiny times during this month, and 
kept a systematic account of the development of iiUei-twin behavior. 
To trace the development of interslimulatiori of the twins we must 
begin with an observation whicli was made in tite Htli month, The 
tw'ins had been placed prone on the floor in clo.se proximity in tlie 
52iid week. They hftcl been attentive to each otlicr, and had reacted 
to each other more persistently than to anytliing else. Rey rc.sted 
her head against Del and grtisped Del’s head, face, and hair. Del 
vocalized a great deal while this was occurrmg, and in turn took 
hold of Rcy's hand. After 30 minutes, they giadually lost interest 
in each other. 

The next occasion on which the twins were put togctlicr is memor¬ 
able because it wns on this date that real romping developed. This 
was in tlic 57tli week. The subjects were placed in a .sitting position 
in one of the cribs. Del patted her own knee and vocalized. These 
reactions had often occurred when she was in her own crib. For¬ 
merly they had not elicited any particular uttentiou from Rcy. 
Now, however, Rcy laughed each time Del patted liev knee, and this 
seemed to encourage Del to persist. Rey latighed at least 25 times 
in response to the behavior of her sister. Rcy then bent over toward 
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Del, and pusliccl her face against Del’s ribs. This brought peals ol 
laughter from Del. Del’s laughs induced Rcy to laugh also, and in 
addition tliey caused Rey repeatedly to push against Del, so that the 
romp, which was very hilarious, continued for some time, It was 
20 minutes from the time that the twins were placed together that 
tile romp came to a stop. The end seemed to be caused by fatigue, 
and by loss of interest in each other, 

In intei'preting this romp, it must be borne in mind that while the 
twins had never before stimulated each other in this manner, that 
each liad been shaken and tickled by us. The responses of the twins 
to each otlicr on this occasion were similar to their responses to us 
when we romped with them or when we tested various stimuli for 
laughter. 

When tlie twins were placed together following the incident 
described above they tended to stimulate each other in wa)’s similar 
to those which occurred in tlic course of the first romp. They 
vocalized to each otlier, grasped parts of each otlier’s bodies, touched 
lieads together or touched the head to the other’s body, inserted the 
index finger into the other’s mouth, etc. These actions often caused 
laughter, but seldom was it as loud or as prolonged as in the first 
instance. On one occasion in Week 60 Rcy caused Del to topple 
over, and then lunged upon her. Del laughed loudly and heartily 
at Rey's treatment. On another occasion, Rcy was placed on the 
floor outside of her sister’s crib. When Rcy patted the crib, Del 
liuighcd. Again, upon being placed in one crib, Rcy grasped Del's 
foot and carried it to licr mouth. This also was amusing to Del, 
When they were together for a period of time, they became in¬ 
different to each oclier as they had at the time of the first romp. 
Never, however, did they show aggression, or cause eacli other to cry. 
Once Rey attempted to explore Del’s eyes with her forefinger, hut 
Del avoided injury hy turning her head. It must be borne in mind, 
in this connection, that these periods of intcrstimnlation were never 
permitted to continue for more than 30 minutes. 

Of vocalization in this month it may be said that it showed 
progress, but that neither child came to use any sound as a real word 
within the period covered by the experiment. There was no attempt 
On our part to train the subjects to use words. However, avc often 
tested them for their willingness to imitate us when we uttered 
.sounds whicli had previously been made hy the twins. In many in¬ 
stances, they Imitated us rcadil}' under these circumstances. 
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We took occasion during the linal month to (letcniilnE the twins’ 
reactions to many objects wbicli, because of their limited environ’ 
inejit, they had never seen before. In general, the tests reveal the fact 
that the twins were ntlcntivc to new sthimli but these novel objects 
as a rule caused the subjects to be at first silent and motionless. 
Seldom could it be said that they showed fear, iiltliougli they might 
have done so if their introduction to the objects had been abrupt 
and sharp. It was cltiracteristic of the twins that after a period 
of silent regard, they began to make contacts with the test objects. 
For instance, on one occasion both subjects stroked a large English 
Pitt bulldog within a few minutes of the time th:it he Avas brought 
into the room. 

By the dose of the experiment the twins were relatively less 
affected by strangers than they had been during earlier months. 
While they were usually of serious countenance during the first few 
minutes of a visit by a stranger, this manner gave way to smiling and 
to vocalization Avithin a short time, and it was sometimes followed 
by actual approach tOAA’ard tlie stranger. 

The twins’ responses to us continued to be of tlic most positive 
character. Almost invariably they smiled and vocalized as Ave entered 
the room. On the other band, tlicy did not protest Avlicn avc left 
them as they hart done earlier, and they practically never cried when 
AVC were out of the room. In the opinion of others—and in our 
opinion^ also—tlie twins were intidel babies, hedthy, happy, active, 
and completely unspoiled. There aa'HS no behavior, save Del's in¬ 
ferior motor development, which distinguished them from other 
children of the same age. 



V IV. A LIST OF DEVELOPMENTAL ITEMS 

A description such as that which we have just presented cannot 
propose to name all of the Items of behavior which appeared in the 
course of the experiment. It seems tlesiiablc to present a complete 
list of new responses which inarle their appearance in the twines 
repertoire, and to accomplish this purpose is the aim of the present 
chapter, 

The items which follow are arranged in the chronological order 
in whicli they occurred in the experiment. That is, each item was 
added to the list as it occurred, regardless of the twin which first 
performed it, although of course the records of the subjects arc sepa¬ 
rated. The two columns on the right side of the table show the age 
at which the response occuiTcd. If each subject pcrfoi’med the re¬ 
sponse, the (late of appearance Is given for each subject. 

This table (Table 1) is limited to items which occuircd 
oiisly. This means that the table contains responses which, so far as 
the circiiinstances of the twins were concerned^ could have occurred 
at any time. We liavc not placed in the list any item which required 
special action on our part—such as sitting when placed silting, or 
supporting tlie body weight when held tiprlght. Such test behavior 
was not included, hccau.se, since tite tests were not made dail]' or 
even weekly, the period at wl)ich test behavior appeared was in large 
measure a function of the time at which the test was given. 

The list is defective in regard to To Jiave listed 

each distinct sound as it was produced would have extended the 
list beyond reasonable proportions. 

In commenting upon this series of developmental items, we wish 
to call attention first of all to the extensive character of the list. 
One hundred and fifty-four distinct responses arc listed. The list 
is by no means complete, for vocalizations were largely omitted. Tlic 
record shows how marked is behavioral development under condi¬ 
tions of minimum social stimulation and restricted practice. 

It M'ill be seen that the order of appearance of the items was 
roughly the .same for the two subjects. If a rank-order correlation 
is computed for the items which were common to the repertoires of 
the two subjects, it is found to be .99. 

The list shcrvv.s that dining the early months there was little differ¬ 
ence in the rate at which new responses ivcrc acquired by tlic two 
subjects. Del was slightly in advance of Rev. In later months, liow- 
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TABLE I 

New iTEils OF Uehavior 


Week af first 
appeal mice 

Behavior items Key Del 


1 

Hniuls close on objects 

7 

6 

3 

Smile 

f) 

6 

3 

Cry tears 

8 

6 

4 

Fixate E 

6 

7 

S 

Siuile wheu fixatiug E 

6 

7 

6 

Frown 

6 

6 

1 

Turn from back to side 

8 

6 

8 

I'eiisc (luring bath 

6 


9 

Anns active in bath 

9 

7 

10 

Cry at squikI 

18 

7 

11 

Corners of inoulh pulled down before crying 

7 

7 

12 

Vocali/e votvel 

1 

8 

13 

Kiib face 

9 

7 

14 

Arm startle to touch or jar 

7 

7 

15 

Tongue between lips 

7 

7 

16 

Turn licatl to watch E 

S 

7 

17 

Stop crying when E enteis mirsery 

7 

8 

IS 

Stop crying when light tinned on (at uiEht) 

S 

7 

19 

Open ininith smile 

n 

7 

20 

Scolding vocalization 

8 

17 

21 

Fret 

% 

8 

22 

Coo 

3 

8 

23 

Hand to moutli 

8 

10 

2+ 

Vocalize when fixating E 

9 

9 

25 

Shake head 

9 

11 

26 

Purse Ups 

12 

9 

27 

Raise eyebrows 

9 

9 

28 

Fixate objects beyond crib 

11 

9 

29 

Jeik \ipoii hearing noise 

n 

9 

30 

Consonant-vowel syllabic 

9 


31 

Near-laugh 

10 

9 

32 

Eyes watch E's hands 

10 

9 

33 

Noise inhibits crying 

10 

10 

3+ 

Look for E when he disappears behind screen 

10 

10 

35 

Vocalize single consonant 

10 

36 

36 

Stick out tongue 

in 

25 

37 

Cry wlien E leaves crib 

IS 

10 

38 

Rub eyes 

10 

10 

39 

Lift head when supine 

16 

10 

40 

Cry upon seeing bottie 

11 

10 

41 

Fixate own hand 

12 

U 

42 

Feeding inhibited by storing at E 

11 

26 

43 

Cvy when pv\t down wiilitmt niteiuion 

15 

11 

44 

Chewing movements 

12 

12 

45 

Crowing vocalization 

12 

12 

46 

Attempt to turn from supine to prone 

16 

12 
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TAHLE 1 {continued) 



Week of Iir»t 



appealance 

Nil. 

Behavior items 

Rey 

Del 

+7 

Torn toward sound 

19 

12 

43 

Cany object to mouth 

21 

12 

4y 

Increased activity at sight of E 

IS 

13 

so 

Watch own hands persistently 

14 

14 

Si 

Kick when othel^Yise qiuct 

15 

14 

S2 

Coaxing vocalization 

14 

20 

53 

Stare at stranger 

14 

14 

S4 

Stop nuising to coo or smile 

17 

16 

55 

Sob 


16 

5^ 

Clasp own hands 

18 

16 

57 

Laugh 

21 

16 

58 

Ciurgle 

16 

16 

S9 

Raise head and shoulders when supine 

IS 

17 

60 

Turn supine to prone 

50 

17 

61 

Head inclined toward approaching bottle 

19 

18 

62 

Puli at bed clothes 

19 

18 

65 

Open mouth when E'a linger approaches face 

20 

19 

64 

Anns extended, expressive movement 

19 

22 

65 

Pucker face at stranger 


20 

66 

Place hands on knees 

20 

20 

67 

Smack lips when being fed 


20 

68 

Hold legs in air 

21 

21 

69 

Grasp own ankle 

22 

21 

70 

Rising vocalization when nipple removed 

22 

22 

71 

Extend aiul wave arms 

27 

22 

72 

Grasp own toes 

22 

22 

73 

Lsiugli during solitary plav 

23 

23 

74 

Place soles of feet together 

23 


7S 

Shouting v'ocnlization 

27 

24 

76 

Grasp own diaper 

24 

24 

77 

Cry when E leaves room 

25 

24 

78 

Wiggle toes 

27 


79 

Scratch sheet or crib 

27 

29 

SO 

Open and close hands repeatedly 

27 


SI 

Touch hands together 

27 

27 

82 

One hand clasps other hand 

30 

27 

83 

Sing-song vocalization 

29 

27 

84 

Grasp own car 

31 

28 

85 

Grasp own hair 

29 


86 

Scratch own head 

29 


87 

Adected cough 

30 

29 

88 

Pincer prehension of bedclothes 

30 

29 

89 

Fret when bib put on 

31 

30 

90 

Arch back when supine 

30 

31 

91 

Grasp E’s face and hair 

31 


92 

Pat own body 

31 

33 

93 

Pincer prelicnsion of own toes 

31 
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TABLE 1 (coHlintud) 



Week of first 



appearance 

No. 

Behavior items 

Rey 

Del 

54 

Open and clrt.se mouth rcpcalctlly 

31 


95 

Kick during bnth when ulhcrwisc rniitt 

33 

31 

96 

Slick lower lip 

32 

31 

97 

Tuin prone to supine 

39 

33 

98 

Roll on floor 

51 

33 

99 

Pat object 

34 

45 

100 

Throw self backward in reicctillg food 

34 


101 

Pat nwii fuot 

34 

36 

102 

Smack lips when not entiiig 

35 

37 

103 

Cross legs 

35 

35 

104 

Pat knee ivith contrtilatcraJ hot 

36 


lOS 

Rock self on abdomen 


36 

106 

Rest head on palm of haml when supine 

37 

49 

107 

Rub soles of fete topciher 

37 


108 

■Vihrnte lips by blowing 

4+ 

37 

109 

Toe to mouth 

37 

41 

110 

Pivot on flbdowoji 

43 

37 

111 

Vocali't-e click 

37 

49 

112 

Pat own bonds 


37 

113 

Moiiotoimii.t vodalizntion while going to sleep 


38 

114 

Foot pu.sli against crib 

38 


115 

Slick at sight of bottle 


39 

116 

Reach for spoon when being fed 

39 

+5 

117 

Snap lingci-3 

41 


118 

Bciul fotwnid and rest on dhows when supine 


41 

119 

Go from sitting to prone position 

46 

43 

120 

Put covers on and olf face 

44 


121 

Rubs own sums 


47 

123 

Gi-nsj) toes wliiic sitting 

47 

47 

123 

Bounce while silting 

48 

49 

124 

Cry when object taken from her 

49 

48 

125 

Touch and pursue object with forcfiugcr 


49 

126 

Push door with foot when prone 

+9 

51 

127 

Display repertoire for stranger 


49 

128 

Scoot backward when prone 

51 


129 

Splash in bntfi 

52 

54 

130 

Whisper 

52 

54 

111 

Rise to half-sitting, resting on elbow 

52 

52 

132 

Take nipple from month, pinys with it 


54 

133 

Finger lips while vocalizing 


54 

134 

Rub self ill bath 

55 


135 

Raise self to .sitting position 

56 

61 

136 

Reach in diaper for feet? 

57 


137 

Cross Index and middle fingers 

57 


13S 

Pull to kneeling position 

57 


139 

Kneel without hand support 

58 


140 

Shake bcdclothiiig 


58 
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TABLE 1 {continud) 


Week of first 
appearance 

No, Behavior itejug Be/ Del 


141 

Walk on knees, holding side of crib 

5S 


142 

Shrug shoulders 


59 

143 

Pull to standing in crib 

59 


144 

Gq from standing (o kneeling in crib 

59 


145 

' Put foot on tray of high chair 


59 

146 

Bock self on elbow in half-sitting position 


59 

147 

Scoot backward when sitting 

59 


14S 

Book when sitting 


59 

149 

Get to kneeling position without pulling 

60 


150 

Progress by bouncing in sitting position 

60 


151 

Pivot while sitting 

61 


152 

Stand momentarily without support 

61 


153 

Creep 

6[ 


154 

Walk, holding to crib 

61 



ever, Rey was considerably more advanced than Del, especially With 
regard to locomotor items. 

Finally, we may note that behavior hecame more individual in the 
later months. At the beginning, the subjects almost invariably 
flevdopcd the same responses. In the later months, each subject 
developed many items which were never practiced by the other twin. 




V. DISCUSSION 
A. Autogenous Behavior 

Our chief interest in conducting the experiment lay in determining 
the responses wliicli a child would develop if he were removed as 
far as is possible from the influence of adults and of other children. 
This is an old query, having been asked several centuries B.C. by 
Psametichus who reputedly reared t^vo children apart from speaking 
adults in order to determine whether or not they would develop 
language in the absence of adult example (8). TJtc question as to 
wlint the unaided individual would be able to do was the basis also 
of interest In the so-called "wild children” wlio liave been found from 
time to time, the most famous of which was Victor, the wild boy of 
Aveyron, who was studied and trained by Itard (9). Since there 
has been a prolonged interest in knowing what responses the indi¬ 
vidual is able to achieve when unInstructed, it is surprising that no 
term by means of which we can designate such responses has come 
into general use In psychology. 

The term "instinctive response” Immediately comes to mind. To 
be sure, this term has been accorded a variety of meanings so that it 
would not he diflicuU to find one usage which appinximates our pres¬ 
ent need. But there are many objections to the use of "instinct" in 
this sense. There is a tendency at the present time to limit the terra 
‘‘instmctii'c lesiMnsc” to the cotinoution of /i ro<iction pAffern wbfcb 
requires no learning, and it seems best to further the acceptance of this 
usage. We wish a term which will not only include ‘'imlcarned 
response” as defined above hut winch will also include other re¬ 
sponses wliicli are developed by the individual independently of other 
persons, whctlier by discovciT, by trial and error, or by wluitcvcr 
means. We wish a term which will designate instinctir’C responses 
and in addition responses which are independently acquired, 

We suggest that such responses be called "autogenous."" This 
word already has a recognized place In the vocabulary of several 
sciences, and is capable of useful application in describing bcliavioral 
development. The general meaning given for aiitogciioiis in Web¬ 
ster’s Ndiu Intenialioml Dictio?iary is "self-generated; produced in¬ 
dependently of external aid; endogenous." In medicine the term is 

"Thia suggestion was fiist made in a paper presented at the Aniuiiil Nfcct- 
ing of the Aincriciiii Psychological Association in 1936 (5), 
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used to refer tn some condition which oriKinatcs within the organism 
as opposed to a condition which results from contagion. In nnatomy, 
autogenous is employed to refer to ossification which pincccds from 
an inclepenclent center. Tn '/oological usage, the term vefers to a 
condition wliicli oiiginalcs within the organism. These mcaning,s 
will be seen tn be in line witl> the one suggested above for the descrip¬ 
tion of heliavloral development. 

The present study has shown to what an extent autogenous be¬ 
havior is characteristic of infancy. While a child cannot he excluded 
from all contacts with other person.s, we feel that in the present 
experiment our contacts with the subjects did not provide the origin 
of the new rcspoascs whicii were recorded. We avoided tlie use of 
reward and piinisliinent. We refrained from performing the infan¬ 
tile responses which the twins added to their repertoire. From our 
experiment it appears that practically all of the behavior of the first 
year of life is autogenous. The diary accoimt of dcvrloinnent gives 
an impression of behavior as c.xtcnsivc, as varied, and as typically 
human a.s docs a Iwoginphy of an infant reared under ncrnuil home 
conditions. In a previous report (6) it was sliown that the twins 
exhibited all of the responses which are commonly vccovdccl hy the 
biographic.'d method, and also all of those winch Slu'rlcy found to 
he characteristic of her subjects. The extensiveness of the autogenous 
repertoire is indicated by the fact that we were able to list 15+ new 
responses which occurred in the course of the experiment. 

No doubt the introduction of training might have increased slightly 
the nuiiilici' of new responses. The additional reactions would have 
been such items as waving the hands when the a<!iilt said "hye-hyc," 
of kissing and of throwing kisses, and of pointing to objccls when 
they were named. Such responses arc obviou.sly sociogenoiis, and liave 
been considered so for centuries because they never appear until 
after appropriate training has been administered. But it is likely 
that the luimher of sociogenoiis responses which can be acquired by 
n child under one year of ngc is very small. They are in no sense 
an essential part of normal development during the first year, and 
since they arc unusual at that period they do not constitute an ex- 
cepticui to the statement that our subjects aulogcnously cxlribltcd all 
of the common responses which are cliamctcrislic of infauis in the 
period preceding the first birthday. 
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B, The Question of Instinctive Responses 

How many of the autogenous responses of the first ycnr are 
Instinctive? Before wc can answer this question we must determine 
how one is to discover instinctive responses and wc must then canvas 
our data from this point of view. 

As used here, the terms "instinctive response” and "unlearned re- 
spDJise” are S3'iionymous. We explicitly exclude from the discussion 
all other connotations which have been associated with the word 
"instinct.”^ 

An unlearned response is usually defined in negative terms as a 
reaction which has not been learned. Since avc have no universal 
agi'cemejit as to what constitutes learning, and no Infallible indication 
of its contribution to the development of a response, it follows that 
we do not have an operational method of identifying instinctive 
responses, 

This much, however, is probably agreed upon by all students of 
behavior, that if it were rendered impossible for an organism to dis¬ 
play responses before a given moment—as by administration of an 
anesthetic—that all the responses which appeared upon the or¬ 
ganism’s first opportunity to react might be called unlearned responses. 
In other words, it is commonly agreed that learning cannot occur in 
the abse/ice of a reaction histoiy, and liencc all resjionscs wliich appear 
coincidental!)'- with, or shortly following, the onset of motility may 
be considered instinctive. But since it is not reasonable experimentally 
to render the human fetus or the human infant immobile, this 
criterion of an instinctive response lias no applicability to man. 

A second basis on which some agreement might be reached has 
reference to the kind of reaction history which precedes a specified 
response, Wc arc interested to know whether a response suddenly 
appears in full or whether its final form is achieved only after a 
series of approximations. If a ixsponsc occurs suddenly, without any 
forerunners which resemble it, wc are inclined to think tliat It may 
be unlearned. However, we cannot be certain of this interpreta¬ 
tion. A response may develop through learning -without our being 

‘'We Carnot at this point undertake to refer to discussions of the concept 
of instinct, nor can we refer to the numerous studies of development which 
have some benrinR on the question of post-natal instincts In man. We hope 
to consider these materials at a later date. To review this body of literature 
in conjunction with the pre.seDt report would not be feasible. 
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able to I'ccognize this fact. For instance, if typical human laughter 
occurs Jii an infant who lias never laiiglicd before, it is obvious that 
laiigliter lias not been achieved by the gradual perfection of responses 
which could he recognised as attempts to Inngh. Nevertheless, 
laughter may have been attained by virtue of the fact that the child 
earlier engaged in smiling, in certain laryngeal responses, ami in a 
vai'icty of types of breathing. In tlic development of laughter, the 
child might thoroughly pi'.acticc evoiy element of hutglucr without 
our being able to detect by ordinary obsciTation any role of practice 
in the execution of the first complete laugh, since the juactice tvould 
not result in the production of sound if the elements were practiced 
separately. 

Even if for the present we disclaim the ability to detect an instinc¬ 
tive response we may still retain a legitimate interest in tlic onto- 
(/ensf'ic history of responses. We may ask which rciictions make 
their appearance with little apiiarcnt contribution from the previous 
reactions of the individual. Such responses would seem the mo.st 
likely to be truly unlearned. 

C. Some Negative Results 

In an earlier report (2) we have presciitcj some negative evidence 
in regard to instinctive post-natal responses. Tliis study dealt with 
three responses, which under tlic cunditions of the expeiimcnt, it 
was practically impos.sihlc for the subjects to practice. Tliey were: 
reaching for a dangling ring, sitting without support, and bearing 
the weight of the upright body upon the legs. Each of these icac- 
tioas was tested for when ihe wlijccts were at an age such that all 
iionnal cliildi'ca of normal environment exhibit the response. Never¬ 
theless each response was absent in the first few tests. These tests 
thus yielded negative evidence as to the instinctive cliaracter of these 
iMponscs, This w.as also the ease in a test of the alleged in.stinctive 
connection between infant .smiling and the sound of tlie luiman 
voice (1), 

It is wordiy of note that with repeated contacts with the test 
sitiiations tlic subjects, witlioiit iiistriiction and witliout any admin¬ 
istration of reward or piinishiuent by the cxpcriincntciiJ, gradually 
developed the appropriate responses. 
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D. Some Positive Eviehince 

Three responses appeared which seemed not to be derived from 
the antecedent reactions of the subjects. The first of these responses 
was laughter, The other two wc shall tentatively call "attempting 
to rise’’ and "attempting to turn," although in greater strictness 
they might be labelled "lift head and shoulders when supine" and 
"rotate head and shoulders when supine." We shall review the 
history of each of these actions. Most of the observations to which 
we will refer liavc already been presented in the biographical account 
but need to be again, examined with reference to their instinctive 
character. 

1. Laughter 

Rey’s first clear-cut laughter occurred in Week 21, while Del's 
first unquestionable laugh was heard in the 16th week. Since each 
infant smiled and vocalized long before these dates, it is possible 
that the exercise of these two functions had an inllucuce upon the 
development of laughter. However, only twice in the case of each 
subject was any sound resembling laughter heard prior to the date of 
the first unmistakable laugh. These sounds, which will be called 
near-laughs, were Weeks 10 and 13 in Rev’s case and in Weeks 9 and 
10 in Del’s case, Tiie absence of any other record of near-laughtcr 
prior to full-ficdged laughter Is all the more striking because our 
observations of sounds were not limited to tlic time which we spent 
in the babies' room. We could hear the vocalizations of the infants 
with ease even when we u'cre not in the nursery. 

The occunencc of two sounds somewhat similar to hut not identi¬ 
cal with laughter can hardly be said to be favorable to the view that 
laughter develops tlirough practice. 

2. Attempting to Rise" 

The second response which appeared as if without practice was the 
raising of the head when the child lay on her hack. Often this be¬ 
havior was engaged in persistently as if its full goal liacl not been 
attained. From its inception, it had the appearance of a true attempt 
to attain tlie sitting position although neitlicr child could well have 
been acting from any such conscious motive at the time of the first 
trials. Rey’s performance of this response was first observed in the 
16th week and Del's in the 10th. The response recurred from time 
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to time and gradually became stronger. By the 18ih week Ray was 
able to raise her shoulders as well as her head above the level of 
the mattress; Del did this a week earlier than did Rey. Nevci tlicless 
it was only in the 61st and the 56th weeks, respectively, that the 
two infants were able to attain the sitting posture without assistance. 
It is more than likely that their many attempts to sit were a real 
factor in the final achievement of this response, but we are at a loss 
to know liow learning could have coiitrihulcd to the hrst lifting ol 
tile licad from tlie pillow, and to know why the activity was persisted 
in when it seemed to achieve nothing. 

3. "AttemptUiff to Turn" 

The third response which gave the imprc.ssion of heing unlearned 
was tlic first iiustaiice of turning vigormisl}' toward one side while 
supine. 

Del on a day in the I2th week worked continuoii.sly for 20 minutes 
in an apparent effort to turn over from tlic supine to the prone 
position. Her efforts did not succeed In clianglng her position and 
in the end slic cried. Rcy in Week 16 made a similar but less stienii- 
ous and less persistent effort which also was unsuccessful. It did 
not result in crying. In these performances the infants' shoulders 
and head were repeatedly rotated to a grc.it degree. There was 
no suggestion that tlie subjects averc trying to icacli anything or 
to get a better vievv of anytliing. Nothing external seemed to con¬ 
trol the reactions. While rotations of the head and slight shoulder 
rotations liad occurred before cliis time, the pcrfonnanccs just de¬ 
scribed were delinitcly novel in tlicir extent and their persistence. 
The stimulus to these reactions may have been discomfort engen¬ 
dered by lying continuously in one position, but whatever the stimu¬ 
lus, it, in itself, cannot account for the patterning of the behavior 
which resulted from it. 

These actions, wlifch we have called attempts at Lurning, were not 
repeated by either baby—at least not wliilc they were under ob¬ 
servation—until several weeks had elapsed. With Rey the second 
attempt was seen in Week 24, with Del, in Week 22. Del's third 
known attempt, in Week 24, was a success, but slic cried strongly 
after she had lain in the ncwly-achicvcd prone position for only 30 
seconds. She did not turn again from supine to prone until Week 28, 
and this Lime .ilso the performance was followed by crying. Crying 
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did not iccur in this situation thereafter. Hei skill in turning over 
gradually improved, so that by Week 35 she was accomplishing the 
feat nearly every day. 

was never scon attempting to turn over after tlie failure 
recorded in Week 2+ until Week 35. Her first success was not 
until the 50th week. Subsequent to this, turning from supine to 
prone became a frequent response. 

E. Meagerness of the Evidence tor Post-natal Instincts 

No responses odier than these three accorded so closely to the 
more or less classical notion of what an instinctive response should 
look like. In making this statement, we are referring, of course, 
only to the responses which were added to the repertoire which the 
subjects had at the beginning of the experiment. It may well be 
that many responses which are obseivable in the neonate arc inde¬ 
pendent of the reaction history of the organism. 

In view of the large number of developmental items, it is signifi¬ 
cant that we saw only three responses whose origin did not seem to 
lie in the slow modification of antecedent activities. The trend of 
our records is toward ascribing only a very small unlearned element 
to those additions to the infant’s repertoire which occurred in the 
course of tile experiment. We observed only three responses wliich 
appeared suddenly as if from the miiturat/on of some bodily inecha/i* 
isin. Although t)ie.se re.sponses seemed to appear "out of the blue,’’ 
wc must admit the possibility that movements previously made may 
have contributed to the appeai'ance of these responses. It is also 
possible that these responses may have had precursors before birth, 
or between birth and the beginnings of the experiment, or when 
wc were not observing the subjects. For these reasons, wc cannot 
be dogmatic with regard to the mode of development of these 
activities. 

All other responses whicli wc studied presented a picture of a 
gradual acquisition, and hence at least shntilaicd learning, It is 
possible, of course, that growth processes may affect behavior in the 
Srime manner as does learning and hence the gradual improvement 
of codrdinat/ons may give no chic as fo the factors which are re¬ 
sponsible for this improvement. 

Foj‘ tlic .sake of simplicity wc have spoken as if response patterns 
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are totally instinctive or totally learned. We have no reason to sup¬ 
pose that this is the case. It seems more probable that instinctive ele¬ 
ments and learned elements contribute jointly to the fonniitian of a 
ssifiglc response. For instance, when our subjects were first placed on 
their feet, they did not support themselves but they did give an occa¬ 
sional push with the legs. These extensor thrusts in response to pressure 
on the soles may have been unlearned. In later trials, extension of the 
legs became more persistent, more rcgulariised, and more energetic 
so as finally to lc;id to support of the body. We have said that the 
response was karneJ, By this we mean that some Iciirniiig was 
undoubtedly involved, since tlic response did not appear at the usual 
age when opportunities for practice had been clinmiatetl. However, 
this does not involve a denial that instinctive contributions may also 
have heen present. Instinctive elements by themselves did not lead 
to "standing with support'* but they may have been essential to the 
formation of this pattern. In any infantile pattern, instinctive bases 
and learned modifications may be inextricably mixed. Our aim has 
been to show that in all likelihood instinctive elements by themselves 
do not constitute normal infant responses. 



VL SUMMARY 


In this report the experimental conditions surrounding the develop¬ 
ment of our two subjects ha\'e been presented in some detail. The 
aim of tile experiment was to throw the subjects as much as possible 
upon their own resources and their own initiative in so far as be¬ 
havioral development was concerned. The experiment covered a 
period of 14 lunar months, extending from the end of the first to 
the end of the l5tli lunar months. 

Previously published reports upon certain aspects of the investi¬ 
gation have been mviewed. The new material here picseiitcd con¬ 
sists in a month-by-month summary of behavioral development and 
a list of 154 developmental items. 

These data, together with those which have been presented earlier, 
have been interpreted as indicating two general conclusions: 

1. The first of these is that practically all of the common re¬ 
sponses of the first year of life may be developed autogcnously, That 
is, infants will develop these responses without encouragement or 
instruction, without reward or example. It follows that prior to 
the second year of life sociogenous responses, those which are learned 
through the intercession of other persons, arc few and are relatively 
unimportant, If the well-being of the infant is assured, his behavioral 
development will take its normal course. 

2. The second conclusion is that in tire development of the auto¬ 
genous responses of the first year learning plays an important part. 
The dichotomy of learned and unlearned responses is difficult to 
employ, but if we arc to apply these concepts the evidence indicates 
that there is little reason to believe that infant responses are made 
up exclusively of unlearned elements except in the case of very few 
reactions, However, responses which involve learning may at the 
same time involve instinctive contributions. As a corollary of this 
conclusion, it would follow that while maturation is a major factor 
in infant development its importance lies chiefly in making learning 
possible. Maturation in and of itself seldom produces new develop¬ 
mental items, but maturation of structures when accompanied by 
self-directed activity lends to new infant responses. 
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I. INTRODUCTION 
A. IItstorical Background 

For many cctUurics, man lias been concerned with the problem 
of unclerstaiidiiiE Ills fellow man. The ancient Sopiiists gave a new 
direction Ln liiunan thought when they turned from speculation about 
cosmology to the consideration of human affairs. They influencecl 
sudj laid' p])iJosopJ)ioJ piajjts an Socrates, irlw bdJered Jjc coiJfJ 
obtain knowledge of the "self,” and his distinguished pupil Plato, 
wJio recognized individual differences in man. Plato went so far 
as to propose an ideal state, the Republic, where men were to be 
cliosen for special duties, with reference to their ability to perform 
tlicin. Aristotle continued the cniphasis on liuman matters and 
"addressed himself to the things of the mind in much the same 
manner as to anything else in the material order” (11). 

Some of the Greek philosophers even considered classifications 
for the various types of man. Theophrastus proposed the schemata 
of some 30 tyiics, into which he thought he could fit all individuals; 
and Hippocrates described all men in terms of the four ‘‘humors” 
wliicli he had devised. Moreover, the Hindus invented a caste sys¬ 
tem, the rigidity of which is still felt in India. 

This desire to classify and to understand man is very strong, and 
tile tendency has persisted through the centuries that have passed, 
Tile persi.stcncc indicates a definite need for a smaller number of 
terms in which to describe so complex an animal as man. At present 
there are many schemes of classification, using such descriptive terms 
as introvert and extrovert, and pidcnic and asthenic, each of which 
brings to mind a certain kind of behavior. 

We arc here concerned with the cognitive functions as mciisured 
by tests of intelligence. It is well known that there exist innumci ablc 
tests purporting to measure this aspect of man. The first tests or 
objective measures were specifically devised by Galtoji and Catlcl) 
to measure such "mental abilities” ns memory, mental imagery, and 
association. When compared with other ratings, such as school 
marks, this type of mental testing was found to have certain 
deJiciencics. 

It was not until about 1905, when Alfred Biiiet devised liis test 
of "genciar' intelligence, that the field of mental testing began its 
great expansion. Hinct concluded, after some experimentation, that 
no single peiforniancc could be used as a just indicjilor of intelligence. 
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From this point on, tests of intcllitrciicc Increased rnpidly in number, 
]\'r!inY grmip tests -were pwWisheil, ;vnd tests of ;i ‘'pcvfnvmancc" natnic 
were -standardi'/cd. 

During this time, statistical Icchniciiics were being formulated for 
the evaluation of the tests -which had been devised. They hiul their 
basis in tlie mathcinatics of prob.ability, wliidi were first set fort)' 
about the year 1600, and were more tUoroufibly for\u\tlaUul by such 
mntlicraaticians as Rernouilic, De j\folvic, Laplace, Gauss, and 
Quctclct. It fell to Gallon to apply the luctliod.s of statistics to 
anthropomeLry, and he himself added other tools for this work. With 
the important contributions of Kail Peaison, statistics became a 
powerful and useful tool for the puyposcs of analysis. 

During the pccscrtt period of mental twiiiig, a great deal of atten¬ 
tion lifts been paid to the nature of Iniclligcncc, and tlicic has been 
muclt discussion as to what specific things the tests of intelligence 
were designed to measure. It was the extremely importrint pro¬ 
posal by Spearman (22) on the two-factor theory, in 190+, that 
stiiiuilntcd a great deal of research in tliis field. I'his theory pro¬ 
vided fin cxplaiiiiuon for ceilaiii coniimm findings in mental testing, 
such as positive intercorrclations, fuul lent succor to the tests of 
'‘general” intelligence, like dint of Rinct. But was tlie two-factor 
theory a broad enough means of explanation for other prnccduics in 
mental testing? Apparently it was not. Tliomson (6), Spciirman's 
severest critic, propounded the theory of group factois, whicli offered 
an explanation for the hict of low intcrcorrclatioiis among parts of 
n test battel')’, and which was more suited to serve ns a theoretical 
basis for vocational testing. 

The two-factor theory of Spc.nrmau fails to explain why the best 
batteries of tests are those in which the parts show low intcrcorrela- 
tions witli each other and high correlations with the entire battery, 
For, if the entire battciy measures a quality to be designated as G, 
it follows that each part of the battery, in order to correlate highly 
witJi the entire scale, must be somewhat saturated with 6’. This 
being so, the intcicorrehitions among the parts will also have to be 
high, for these correlations are in proportion to their saturation 
with G. 

Thomson's group-factor theory does give an adequate explanation 
for the low inlercorrelations among parts of the tests, fie assumes 
that there arc many elementary abilities, and that each test samples 
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a certain range of these. If two tests happen to sample many of the 
same abilities, they will have certain things in common, and will 
tlicrcfore correlate to a certain degree, depending on the mimber of 
common abilities measured. The various parts of the tests may 
sample small numbers of the same abilities, and thus imve low 
order correlations. But all parts sample some of the entire number 
of possible abilities, and thus each part of a test battery correlates 
to some extent with the total. 

Concerning the theoretical explanations for the possibility of voca¬ 
tional testing, Guilford has written (10): 

In tlie first place, if Spearman’s /-fattois arc really cniiluietl 
to one task atone, as he insists, (here is no way of predicting 
from tests nn individual's standing in his j-fnctois fni viiricus 
occupations. It is likely, since many occnpaiionnl nciivities have 
!i low correiation with tests that measure G, that occiipiuiounl 
tasks depend largely upon their own /-factors, which could not 
he measured without asking an applicant to perform the tasks 
themselves. . . . Vocational guidance would thus be next to 
Impossihlc without allowing the huHvidiiul to try out the 
dilfcrene nlfcrtiaftvcs. On the ti.isis of the sampling theory, 
hnwever, both vocational selection and vocational guiclanee 
become logically possible. 

Spearnmn has come to accept the existence of factors other than 
G. He and Iiis associates have admitted that in many instances the 
tables of intercorrclations may include some conelation over and 
above G. Thus they recognized as group factors verbal ability, 
numerical ability, mechanical ability, and a possible factor of mental 
speed. 

Since Spearman formulated the two-faclor tiieory and devised 
the mclhod of tetrad differences for discovering the factors, otlicr 
procedures have been invented. These allowed for the extraction of 
more than one factor, as Spearman himself admitted tlie pos.sibility 
of several factors in lest batteries. Kelley (14), Thurslonc (25), 
and Hotelling (12), each developed tccimiques of factor analysis. 

We shall cnnceni ourselves with Tliuistone’s inctlunl of factor 
analysis, since it is the one chosen for use in this study. This method 
of analysis allows for the extraction of many factors, which are called 
weighted group factors, in order to differentiate them from tlie 
group factors of Thomson's sampling theory. Whereas Thomson 
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postulated iuniimciable elementary abilities, Tlmi-sUiiie (26) has 
postulated a limited number, not yet fixed. The Tluu-stonc multi- 
factor tlieory, like Thomson's samplinp; theory, serves as an explana¬ 
tion for low intcitest cori'clalams, as well as iiiirli test correlations 
with tile entire battery, anti also as a basis for vocational guidance, 
Thurstnne's centroid raetliod of factor analysis, rather than any 
other method, has been chosen for study here, because it is the most 
widely accepted and the most thoroughly rationalized. Alexander 
(1) selected this method lor use after comparing several techniques, 
and wrote concerning iris choice: 

For practical purposes it is our opinion that die ninthinl of 
Tluirstonc is to be preferred because of ita Rrenter simplicity 
and speed in applieaiion. For that reason we propose to adopt 
this method throughout the work that follows. 

Ulorris (18) also cinploj'cd the techniques, stating that "Tlmrstonc's 
center of gravity technique Is the general case of which all otlicrs 
arc but special cases." In a critical comparison of the Thiirstone 
technique with tlie Hotelling method, jMcClny, Mething and Knott 
(17) fovmd the, Thurstonc method superior. 

Wilson and Worcester (29), in a discussion of factor tecimiqnes, 
justify the Tluirstonc method. They have writicn: 

The Hotelling analysis has the arithmetic advaatageg of 
dcteciniuacy and of ready mccKauicnl appUcaliiUly. These 
advantages may hrinR in with them very real lUsadvantagea. 

There is perhnpa nothing more likely to convince one that he 
hns something of value than the ability to cxcciilc n mechanical 
arithmetical procedure. For that reason such fonsidcrations 
as hnvc been olTered in this “Note” will not be willioiit ii-sefiil- 
nesa if they seem once more to direct alteiuioii to the need of 
examiniug a formal solution for its psyrhological stilistiiiicc, It 
would be a pity if Wundt hiid taken Psychology away from her 
mother, Philosopliyi nnd married her to Science only to have 
her desert to a paramour, Mnllicmatica. 

Thurstone’s method of factor analysis, like all tJie others, starts 
from the intcrcorrelations of tlie v-arious tests incUidcd in tin- hatteiy. 
These tests may be parts of a single scale, or they may he tests se¬ 
lected from w'hatcver source. When given to the same subjects, 
the intercorrclatinns of every possible pair of tests can lie c;ilciilated. 
As happens invariably, the correlations bctweeti tin: pairs of tests 
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arc almost all positive, iiulicalinR some thing or things common 
among them. 

Thiirstonc has devised a rational method of obtaining the number 
of elements common to the tests, and then identifying and naming 
them. The common elements are called factors or abilities, and arc 
extracted from the original correlations until the residuals of the 
correlations no longer can give up significant factors. A fuller dis¬ 
cussion on the matter of how inan5'^ factors to extract is reserved for 
a later section of this invc.stigation, where tlic problem will actually 
arise. 

TI1CSC factors and their loadings or weights liavc no psychological 
meaning. They merely represent correlations between any test and 
one of the reference axes, and may he positive or negative. The 
reference axes arc the usual x and y axes of a codidinalc system, Any 
test has projections on tlic two axes. The correlation between any 
two tests is the sum of the products of the factor loadings of each 
test, i.c., rah = <i[h\ + H- • • • 

To make the factors [Wj'chologicall)' meaningful, the reference 
axes must he so rotated tliat they pass tlirough or nearby tlie majority 
of the loadings. This may be done as often ns is necessary, each 
tinic with t)jc neudy found rotated loading.i, until the number of zero 
loadings is maxinuun and the number of negative loadings minimum. 

In tliis way certain tests will liavc significant positive loadings 
in cej't/ijj) factors, ujul others will h-ivc insignificant positive loadings.^ 
By scuclyiiig the tests with significant loadings in the various factors, 
one may arrive at the elements common to the various test groupings 
and thus name tlic factors. An examination of the tests with in¬ 
significant loadings will aid in the naming of the factors, by indicating 
points which are not included in these tests, hut arc included in the 
others, Since the rotated reference axes are perpendicular to each 
other, or orthogonal, the factors or abilities are independent of 
each otlicr, 

B. The Problem 

This study undertakes to analyze the mental factors appearing over 
a widespread period of years, in order to note any significant changes 
which may occur during periods of growth and decline. These 

'It may happen that aficr several rotations a negative loading will still 
he found, If it is within the limit of —.10, it may he consulercci as insignifi¬ 
cantly negative (10, p. 507). 
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clinngcs may occur in the factors themselves, so tiiat some will appear 
and otlici's disappenr at difiFcreiit periods of time; or the tests that 
fall in with certain factors at one time maj' enter in witli different 
groups at another time. A dynamic picture of menial organization 
may also be obtained from this study. 

The opportunity to carry out such aii investigation as the present 
one is afforded by the standardization of the VVcchsIer-Uclleviic 
Scale (28). This Is a |)oiiit scale wliich can be used over 
such a wide span of ages as from nine ycar.s to .si.vtj’.^ Ily means of 
tliis reseai'ch, it will be possible: (o) to isolate the mental abilities at 
each age level; {b) to note their stability from age to age; (c) to 
study the tc.'ts as they are accounted for by each factor at each age 
period; and (d) to obtain certain facts as to mental organization. 

Thurstone (27), in a (lescription of what he calls the primary 
tibilitie.s, rccogui'/cs the need for .studying various age group.s. He 
give.s ns an illustration the solution of the simple arithmetical problem 
3x1^. Pie states: 

Tn answer a scoic uf such hems quickly at (he age of (Iftccn 
is indicative of (he factor A', but a foiir-yciir-olil who solvus 
such items liulonally may lercal logical fandiic.ti |>crlinp.s 
iiidiiclivc, liithcr than siiperiorUy in tlie factor N. This is 
an example of what might he taking place. 

He goes on to point out that "these vclutions have not been adctiuatcly 
recognized in recent studies of the changes in mental organization 
with age.” At any rate it is "advisahlc to isolate the mental abilities 
separately at each age level am! to move with caution in extrapolating 
the factorial interpretation of a test for widely different ages.’’ Kelley 
(15), in a recent critique of factor analysis studies, stressed the need 
for quantitative statements of stability of factors as age and group 
changes. 

Psychologists have been wont to tiescrihe individuals on the basis 
of their test results, But they have not always been able to agree 
as to ihe .specific qualities measured by dtc various tests, Murphy 
(19), in studying the relatioit between tests of mechanical ability and 
verbal and non-verbal tesis of intelligence, found much confusion 
of teniiinology existing in the field of measurement of mechanical 
aptitude. Worthington (,11) noted that the Picture Goutplction 

fuller Olscussion of this scale will be given in Section If. 
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Test, Cancel[<rlioii of A and Knox Cube were tests of special ability 
and sliould be fuitlicr analyzed. Pintner and Anderson (20) de¬ 
scribed the Picture Completion Test as being a measure of the cliild’a 
apperceptive ability, ‘‘to see how well lie is able to meet the require¬ 
ments of each situation b}' grasping its mc.aning.’’ Louttit (16) has 
written: 

Just wliat aljilitios are measured hi forin-lward (ici fonnances 
If! not a( all clear. Various wihers have claimed thoii useful¬ 
ness in measuring form perception and discrimination, manipu¬ 
lative ability, motor coordination, eCC-, but there have been no 
attempts to establish adequately their ability in any of these 
fields. 

’I'hc Same (lifTicultics in interpretation liavc been expressed with 
regard to other tests. 

The research by means of factor analj'sis has made a great con¬ 
tribution toward the isolating of the mental faclors involved iji the 
tests of intelligence, and toward a description of the various tests in 
terms of these factors. Stcplicnson (2d) found the verbal factor v, 
and Alexander (1) established as a separate factor in certain tests 
wiiat he called f, a performance factor. Morris (18) recently 
analyzed “a groui) of 34 of the most commonly used perfoimancc 
tow” . 111(1 foiNul them to lie dcscribablc in term.’s of only three factors, 
called visualization, perceptual speed, and induction. Wi’ight (.32) 
marie a factoi' analysis of a part of the original Stanford-Bliiet Test, 
extending from the 7-year level to the 14-j'car level, and idcnlified 
six factors, called number, space, imagery, vcrii.al relations, induc¬ 
tion, nml one involving reasoning ability. Of course, 'Thurstonc’s 
analysis (27) of 56 psychological tests must be included in any 
account of factor analysis. As is generally Itnown, he found Seven 
factors, which he called primary abilities, anumg the 56 tests. 

This study necessarily has its limitations. It does not attempt 
toJsoUtc all the possible mental factors at each age Ici el investigated, 
or to study each year period from nine to sixty. It will, however, 
extract and name as many factors as the tc-st data will allow. Six 
icpi'e.senlntivc age groups have been chosen foi detailed analysis. 
These arc the following: 9 years, 12 yeais, 15 years, 25 to 29 years, 
35 to 44 years, and 50 to 59 veais. An analysis of tliesc age periods 
may serve to throw liglit on the problems under coiisideiation. 


























































































































rr. nESCRiPi’fON op sajiplings and tests 

A. Tun: Samplings 

As ]nc\’iousl\' statcil, the present study does not attempt tn inves¬ 
tigate each successive age year. Nor does it extend the investigation 
liclow the nintli year, since the scale was not designed to measure 
children below this age. At the ninth year significant scores, i.c., 
scores better than zero on any single test, could still be obtained, 
The age group,? selected for study arc, as indicated above: 9 years, 
12 years, 15 years, 25 to 29 j'cais, 35 to 44 years, and 50 tn 59 5 ’eai-s, 
These various periods may be briefly charactcriited. Nine years 
is definitely a prc-pubcscciit age. Twelve years can he regarded as 
an age wlicn iniberty begins for many individuals. Fifteen years is 
that pej'iod wliere the curve of mental growth is Jtnown to approach 
a maximum. Asch (3) has studied the character of mental organl'Aa- 
tion in the two age levels nine ami twelve. In a study of the age 
factor in mental oripinization, Garrett, Biyan, and Perl (9) used 
the age levels 9, 12, and 15, which they stated were “far enough 
apart on the growth curve to make age a real factor,” Twenty-five 
to 29 years is generally accepted as that period of life in which almost 
everyone lias completed his education and training, and has embarked 
on some definite activity or career. This age period was considered 
the optimal age group in the standardization of tlic Wcchsler- 
Eellevue Scale, and was used as a basis for comparison with other age 
periods. Tliirty-fivc to 44 years can be considered as a period when 
there is the beginning of a noticeable decline in the curve of mental 
growth, The jieriod from 50 to 59 3 'ears taps tluit part of tlie curve 
of mental growtli and decline wliere the decline is definitely notice¬ 
able. Tliis particular age group was selected in preference to any 
other of the older age groups, because more cases were available 
between those years. 

All of tlie ijidividuals used in the various sainjilings were selected 
from tlie files used in the standardization of the Bellevue Scale, and 
were made available by Dr. Wcchsicr. None of the subjects were 
patients in the hospital. All the subjects were tested by examiners 
who had become qualified to administer the scale after a training 
period under Wcchsler. The investigator himself examined many of 
lIic individuals during the coiir.se of standardisation of the scale, 
Eacli age sampling was selected to comply as nearly as possible 
with Kelley's criteria of homogeneity from the standpoint of maturity. 
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sex, jrice, and ijencral scholastic training. This being a stv\dy oi 
dfffeienti.'il trait-s, it is necessary that as ninny factors as possible be 
licUI constant, 'I'lic result must not he ninirccl by variations wlilcii 
arc attributable to e.xtranconJi factors. Hnmunencity of samplings will 
avoid spurioib cmrclation.s. Kelley lias written on tliLs point (]+); 

The reader cnii roailily saiisify himself that race lieiero- 
Rcneity, providiiiK the uulividuals of die one mec are 
on the .'ivcrage lower as adults In Ixitli trails consid- 
cvkcI tliau those of the other lacc, o|»«rale5 to iutrodiice ecu- 
relation just as do unei|ual levels of tnatiuil)'. Siinilnr ob¬ 
servations npply to set and iiiirtiirc. We iiiaj', theicforc, 
couchitlc that even if (he selection of the two niciital iraits Is 
excellent in the sense th«t the mental capacities tire intiinsi- 
cally indcpciulcut, positive conclntions will iicvcrihclcsK cnin- 
monly be fomul between tliem, owing to the heterogeneity of the 
population employed. 

Althougli sex differences were statistically insignificant for any 
of tile 5iiluCi!t.s of tlic Wcclislcf*llcllcvHC Scnlt* iiscil in tills study, 
whatever differences iniglit have still e.xisted were renuived by par- 
tifillipg oiu die factor of sex in every intcrcovrclation of two sub- 
test.s for every age level. T)ic various sampling.^ were selected ran¬ 
domly vvithiu the icquircinciits set ftn tli by Kelley. 

The group of ninc-ycav-olils consisted of 70 eases ranging from 
nine 3 ’cars and i^ero months to nine years and eleven months. All tlie 
clitldren wete white, American-born, and attended one of three 
elementary schools located in middle-class sections of New York City. 

The group of 12-year-olds consisted of 75 eases innging from the 
age of 12 years and zero months In that of 12 years ami 11 months, 
All the cliildren were white, Aiucrican-boni, and attended one of 
three clcineiitaiy schools located in middle-class sections of New 
York City. 

The 15-j't‘iii'-ol(}s compri-sed a group of 93 cases ranging from the 
age of 15 years and zero months to 15 years and 11 months. All 
the children were white, American-born, and attended one of three 
general Iiigli schools in middle-class sections of New York City, 

The age gioup 25 to 29 years included 135 subjects. All were 
white, Americfin-l)orn, and liad jiad .some high sx-liool training, lang- 
ing fiom llic first year to graduation. They were employed in 
occupations which wcic considered to be on a similar level in terms 
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of the abstract intelligence required. Thej' all belonged to Cate- 
gojy IV of the "Six Categories of Abstract Intelligence" of the 
Minnesota Occnpatlonal Rating Scale described by Bingham (5). 
Some of the occupations described in this category are tliosc of auto 
mcclianic, stationary engineer, file clerk, and typist. 

The age group 35 to 44 consisted of 121 individuals. All were 
white, American-born, and had had educational training ranging 
from the sixth year of elementary school to the first year of high 
school. Tin's group was employed in occinxitions similar to those of 
the 25- to 29-ycar-old group. On the average, the older adult 
groups have not received as much education as the younger. Older 
individuals with less education have been employed in occupations 
similar to those of younger persons with more education. 

Tlic age group 50 to 59 years old consisted of 69 cases. All were 
white, and were either Amcrican-born, or else had been in the United 
States for at least 45 years. They had all attended school in tlie 
United States, and their education ranged from the fiftli grade of 
cleiticntary school to the eighth. They were also employed in occu- 
piition.s similar to those of the two younger adult groups. 

No attempt was made to control racial differences in this study, 
because it was permissible to coinhine groups of differing racial origin. 
It was, of course, necessary to assume (hat these racial gioups had, 
at any given age, the same mean level of attainment with vegnrcl 
to tlic traits in question. On this point. Wcchslcr has written (28) : 
"Wc believe, linwcvcr, that the differences that might be found 
between the English-speaking white groups in tiie United Slates of 
different 'raeial' origin would not be very large." Kelley says (14): 
"Here in America we can throw logcthcr a number of racial stocks 
and approximate this condition" (equivalence of means at any age). 

I'lic groups scleclcd had average IQ's on tlic Wcciisler-Bcllevuc 
Scale approximating 100 (Ttiblc A). 

The agi'ccmcnt in average IQ is relatively good when compared 
witli standardization groups wliere the average IQ's range similarly 

TABLE A 
Chronological age 

9 12 IS 25-29 25-44- 50-59 


100.1 99.+ 103.5 lO+.l 103.9 

H.19 13.+4 11.+2 11,18 11.32 


Mean IQ 

Standard deviation 


10+,5 

13,45 
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from flgc to Oh the husis of the closeness of Jivcnigc tQ'% to 

each otlKi, ',\s in the tHhlc above, it can he said tltat the gvoyps 
used in this study are of similar intellectual level. 

R. Tin; TjiSts 

The Wechder-Hcnevuc Seale used in this study is nn adolescent 
and adult test of intclliEcncu which is individually administered. It 
is a point ?calc consisting of 10 different snbtcsts, five verbal and 
five non-verbal, bearing the following names-. (1) Information; (2) 
Comprehension; (3) Arithmetic; (4) MeuKuy Span for Digits; 
(5) Similarities:* (6) Picture Arrimgeincut; (7) Picture Complc- 
tioii; (8) Oliject Assembly; (9) Rloclc Design; (10) Digit Symbol 
(Substitution). 

The test of liifonntilion consists of 25 items aL'ranged in order, 
fi'cun the least to the most diflicult. Of this test Wechsler (28) has 
written: "The fact is, all objections allowed for, the range of a man’s 
knowledge is generally a very good iinlicatum of his intellectual 
capacity.” Tin's test is one of the /Ivc veibal tests. 

I'lie test of Compn'hension has 10 items, each scored on a two, 
OJic, and zero standard according to defined criteria. TJic.se items 
are rlvSO arranged in the oivler of their diflicult)'. About thi.s test, 
VVcchslcr lias written; 

Ptecisdy v»bvu htwdowi itic 'I'est nwoWta is 

ddlicuU to siiy. OtFhaiul it uiielu Uc toimcd a tc^t of euminon 
SC 11 SI 2 and (c ).s so called on the Army Alpha. Success on the 
lest seemingly depends oii the possession of a certain nriioiuit of 
practical information iinii a general ability to evnliiatc past 
experience. 

This is also considered a verbal test. 

A test of i/i'i^fitiiefirflf Remaning, consisting of 10 items ranged in 

°L. M. Tennan and M. A. Menill, Measuring Intelligence (p. 35). In 
lire talilc of ]Q means by age fur the staiulnrdiaation group, the means 
(from ronri 1 of she btc revision of the Stanjord-Jlinet Seale) vary from 
n liiisli of 109.9 at ctRc two and a half to a low of 100.9 nt the age of 
14. Ill l•'^nn M, lliey vary from a high of 103.3 at the age of two and a 
half to a low of 101.2 at the age of I4-. 

‘The similarities lest is not inclndcil in this study, becaii.>ic it was intro- 
diiccfl late in the standardi/.nlion of the scale, and many of die aiibjccts 
u.’icd in die various .samplings had not liccn given this piiiticular test 
(2«. p. 9), 
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order of difficulty, is tl\e third lest in the battery. This test was 
designed to he interesting to adults as well as to children, and is 
also included under die sub-heading of Verbal Tests. Of this par¬ 
ticular test, Wechslcr has written: 

TIic ability to solve aritlimctical problems has long been 
iccognizetl as a sign of mental alertness. Even before the 
introdvictinn of psychometrics, it was used ns a longh and ready 
inensiit'c of iiitelliBcncc. 

Tlie fourth test of the verbal group is the Memory Span for Dtg'ils. 
7’he fifth, Sirnihtrl/'ies, was not included, as noted aliovc. ’L'lie 
Memory Span for Diffils has both the fonvarcl and the backward 
series cninbinctl in one test, and so allows for a wider raiige of scores. 
In discussing this particular test, Wcchslcr has written: “The ability 
involved (in this test) contains little of V ‘'md as Spearman has 
sliowii is more or less independent of the geiicinl factor." 

The first of the series of non-verbal tests is the Picture Arrange¬ 
ment Test, consisting of a series of pictures, which, when placed in 
the proper sequence, tell a story. Theie arc six such sets of pictures 
that go to make up lliis subtest. The first four arc scored for 
accuracy alone, and the last two for both accuracy and time. The 
last three of tlic picture series have more than one scorable solution. 
Wcclisler noted concerning this test that: 

It is tbc type of test which cRcctivcly measures a subject's 
abilily to comprehend and size up n total situation, The sub¬ 
ject tmist understand the whole, must get the ‘'idea'* of the 
story before lie is .able to set himself effectively to tlie task. 

The Piciiire Conipletioii Test consists of a series of 15 pictures, 
each with some important part missing. The subject has to discover 
and name the missing part. Thi.s test, according to Wcclisler, ostensi¬ 
bly “measures the individual‘s basic perceptual and conceptual abilities 
in so far as these are involved in the visual recognition and identifica¬ 
tion of familiar objects and forms." 

The Block Design Test is a modification of the Kohs series, and 
consists of seven designs, none of which are found in that series. 
In the Wechslcr-llcllcviic Scale all the designs are in the two colors, 
red and white. Wcclisler described this test as the "best single 
perfonnance item," and it seems that the "repiocluction of the type 
of design devised by Kohs in some way involves both synthetic and 
analytical ability." 
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The Object /Jssenibly Test is not ft single item. It contains three 
figure form-boards: a Manikin, a Feature Profile, and a Hand. 
The Llaiiikin is the one made faniiliar by the Pintmn-Paterson Scale. 
The Feature Profile is similar to that of the Pintnev-Paterson Feature 
Profile, hut is the jrrofilc of a female instead of a male, has a two- 
piece ear instead of a ftiur-piccc one, and has an additional evUout at 
the base of the skull. The Hand is a new figure form-hoard, which 
has been niiililatcfl hy cutting off the fingers aiul a large section of 
the palm. This test was includetl in die Scale beciui.se, according 
to WccJislcr, “it tells us something about onc\s mode of perception, 
the degree to whicli one relics on trial and error methods, and the 
manner in vvliich one reacts to inistsikes.” 

The last test, tlie Digit Symbol or Substitution Testj is the familiar 
Army Beta Digit Symbol Test. The time allowed for this test lias 
been reduced from two minutes to one and one-half, Wcchsler has 
noted that this test requires the subject “to associate certain symbols 
with certain other symbols, and the speed and accuracy with which 
he docs it serve us u measure «f his intellectual ability.” 



III. PRESENTATION OF DATA 


Each one of the age samplings has been treated separately. All 
possible correlations between subtests were calculated by Pearson’s 
product-moment method, and the results were put into the form 
of correlation matrices. In order to eliminate completely any in¬ 
fluence that might have been due to the grouping together of the 
sexes in the various samplings, each subtest was correlated against 
the sexes by the hi-serial method and the partial coefficients were cal¬ 
culated fnr the six correlation matrices.® These new sets of interest 
correlations were factored by Thurstone's centroid method, and are 
shown in Tables 1-6. 

Analysis of the various conclalional matrices was carried nut to 
three factors for age nine, to fovir for ages 12, 15, 35 to 44-, and 50 
to 59, and to five factors for age 25 to 29. Of course one could 
continue to extract as many factors as there arc test variables. But 
this would be an unscientific procedure, since the original purpose 
has been to reduce the number of variables. If one continued to 
extract factors up to the limit of the test variables, one would event¬ 
ually be extracting artifacts due to sampling errors and the unre¬ 
liability necessarily asciibablc to any correlation figure. 

The unvotated factors extracted from tlic correlation matrix 

TABLE 1 
Acu 9 

Siiinmary of mtcrlcst correlations (sex factor held constant) 



Com. 

luf. 

Aritli, 

Digit 

span 

P.A, 

P.C. 

Obj. 

Bl.dcs 

Subst, 

Corn, 


.509 

.310 

.482 

.392 

.227 

.412 

.445 

.220 

Inf. 

.509 


.445 

.460 

.406 

.305 

.412 

,416 

.462 

Arith, 

Ditjit 

,310 

.445 


.419 

.205 

.268 

,244 

.283 

.276 

span 

.482, 

460 

.419 


,374 

.048 

.359 

.421 

.291 

P.A. 

.392 

.406 

.205 

.174 


.339 

.471 

.581 

,387 

P.C, 

,227 

,305 

.268 

.048 

.339 


.233 

.238 

.051 

Obj, 

.412 

.412 

,244 

.359 

.47! 

.233 


.505 

.322 

Ill. dcs. 

, ,445 

.416 

.283 

.421 

.581 

.238 

.505 


.536 

Siihsr, 

.220 

.462 

.276 

.291 

.387 

.051 

.322 

.536 



Fi'obahle errors large f»om .081 for r = 0.00 to .OS't for r = ,581. 


“It i,s to be noted that partiallin^ out the sex factor produced vciy sHrIu 
clinnfres in tlic origin.!) corrcl.!tions, the maximum change being .08, 
thereby inclicaliiiK that the sex differences were insignificant, n-i had already 
been pointed out by Wechslcr. 
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TABLE 2 
Ace 12 


Summavy of iiiterleat correlations (sex factor licicl constant) 


Cnm. 

Inf. 

Aritli. 

Digit 

span 

P.A, P.C. 

Obj. 

Ql. tics 

Subst. 

Com. 

.582 

.476 

.411 

.230 .340 

,292 

.3+1 

,+S8 

Inf. .582 


.622 

.485 

.298 .283 

.259 

.399 

.510 

Aritb. .47fi 

.622 


J87 

.130 —.026 

.1+1 

.267 

,+9+ 

Digit 
span .411 

.485 

M7 


.293 .343 

.00+ 

.241 

,495 

P.A. ,230 

,298 

.130 

.293 

,321 

.275 

.259 

,191 

P.C, ,J+0 

.283 

—.026 

.343 

.321 

.133 

.306 

.277 

Obj. .292 

.259 

.141 

.004 

.275 .133 


.432 

,264 

ni.dES, .3+1 

,399 

.267 

.2+1 

.259 .306 

.432 


,+79 

.subsl. .453 

.510 

,494 

.495 

.191 .277 

,26+ 

,479 


Probable 

evi'ois range frnra .077 fwi r — O.OU to 

0,48 fn 

i- r = ,622 

Siimm 

ary uf i 

intertest , 

TABLE 3 

AcK IS 

Lurrclalions (sex factor 

lictO consi.'iiit) 


Com, 

Inf. 

Aiilli. 

Digit 

span 

P.A. P.C. 

Obj, 

Bl, (Ics 

Subst. 

Com. 

.395 

.345 

,153 

.245 .282 

.MO 

,282 

,248 

Inf, .395 


,419 

.131 

.20+ .276 

.1S9 

.358 

.108 

Arlrti. .345 

.419 


.157 

.449 .149 

—,019 

,2+7 

.165 

Digit 
span ,Ji3 

.iJl 

.157 


.088 —.019 

.116 

—.0/S 

,0/4 

P.A, ,245 

.204 

,4+9 

.088 

.352 

,190 

.168 

.173 

P.C, ,2S8 

.27C 

.149 

—.019 

.352 

.345 

,353 

,252 

Obj, .1+0 

,189 

—.019 

.116 

.190 .345 


,415 

.100 

Ul. <le.s. .2S2 

.353 

.2+7 

—.018 

.168 .353 

.415 


.082 

Subst. .248 

.108 

.165 

.014 

.173 .252 

.100 

.082 


Piob.ibic eiroi's range from .070 for r = 0.00 to .057 for 

r = ,4+9, 

Snminnry of 

intcrtesl 

'I’ABLE 4 

Age 25-29 

currclalions (sex (netoi 

belli constant) 


Com. 

Inf, 

Arilh. 

Digit 

span 

P.A. P.C. 

Obj, 

ni. lies 

Snbst. 

Com. 

,421 

.208 

.030 

.186 .103 

.075 

.230 

.188 

Inf, ,421 


.255 

.033 

.28+ .236 

.135 

.229 

,191 

ArvtU. ,206 

,255 


.226 

.190 .188 

—.101 

,070 

—.011 

Digit 
span .030 

.033 

.226 


,003 .052 

—,112 

—.017 

.227 

P.A, ,186 

,284 

.190 

.003 

.180 

,059 

.363 

,13+ 

P.C. ,103 

.230 

.188 

.062 

,180 

.32+ 

,305 

.025 

Ob), .075 

,135 

—.104 

—.112 

.059 J2-1 


.514 

.168 

Bl.des. .239 

.229 

.070 

—.017 

.363 .305 

.514 


.205 

Subst, .IBS 

.191 

—.011 

.227 

.134 .025 

,168 

.205 



Probable errors range from .058 for r =“ 0.00 to .043 for »- = .514. 
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TABLE S 
Ace 3S-44 


Siiinmary of intcrtest correlations (sex factor held constant) 


Com. 

Inf. 

Arilh. 

Digit 

span P.A. 

PC. 

Obj, 

DI. dcs Subst. 

Com. 

.535 

.308 

.290 .152 

.329 

.173 

.267 .281 

Inf. ,535 


.471 

.374 .2+5 

.259 

.282 

.260 .364 

Arith, ,308 

.471 


.344 .281 

.397 

.320 

,246 .+Il 

Digit 







spnn .290 

.374 

.344 

.169 

.153 

.160 

.1+S .362 

P.A. .152 

,245 

.281 

.169 

.408 

.289 

.425 .334 

P.C. .329 

,259 

.397 

.153 .408 


.322 

.332 .185 

Obj, .173 

,2B2 

.320 

.160 .289 

.322 


,538 .162 

Dl, ties. .267 

.260 

.246 

.145 .425 

.332 

.538 

.357 

Siibst. ,281 

,364 

.411 

.362 .334 

.185 

.162 

.357 

Probable errors range from 

.061 for r ~ 0.00 lo .042 for r 

•= .538. 




TABLE 6 







Aoe 50-59 




Summnry of intertest 

correlations (sex 

factor 

held constant) 




Digit 




Com. 

Inf. 

Arith. 

spnn P.A. 

P.C. 

Obj. 

Bl.des Subst. 

Com, 

.629 

.352 

.169 .445 

.363 

.238 

.406 .451 

Inf, .629 


.547 

.307 .472 

.411 

.171 

.519 .355 

Arith, .352 

.547 


.399 .566 

.390 

.387 

,620 .479 

DiRlt 







span ,169 

.307 

.399 

.353 

.306 

.182 

,297 ,306 

P,A, .445 

.472 

.566 

.353 

.587 

.466 

.565 .553 

P.C. .383 

.411 

.390 

.306 .597 


.451 

.635 .427 

Ob). .239 

.171 

.387 

.132 .466 

.451 


.466 .558 

Bl.des. .406 

■519 

.620 

.297 .565 

.635 

.466 

.543 

Subst, .451 

.555 

.479 

.306 .553 

.427 

.55S 

.548 

Pi'obnblc errors range from .081 for r = 0,00 to .049 for r 

= .635, 




TABLE 7 







Ace 9 




Centroid facto 

11 - land 

Ings and cominiin.nlities 

na comnuteti 

by Thuratone’a 




centroid method 










nommunali-ty 

Subtest 

I 


II 

III 


/(= 

I 

.6-10 


—.214 

.285 


.537 

2 

.717 


—.223 

—.198 


.603 

3 

.529 


—.354 

—.220 


.45+ 

4 

.609 


—.172 

.282 


.480 

5 

.682 


.253 

.107 


.541 

6 

.374 


—.102 

—.137 


.169 

7 

.632 


.140 

.134 


.437 

8 

,732 


.325 

.070 


.646 

9 

.563 


,276 

—.23+ 


.448 


3.432 


0,547 

0.356 



s/c* 

.381 


.061 

.039 



N 
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TABLE 8 
Ace 12 


Ccturold factor 

lo7i(lirig» 

nml comnuioalities as 
centroid mclhod 

computed 

Ijy Tluiratonc’s 

Subtest 

1 

11 

lU 

IV 

Coinnuinalitv 

1 

,70V 

.U6 

.055 

,103 

,523 

2 

,770 

.245 

.035 

.158 

.679 

3 

.591 


—.248 

,191 

,703 

+ 

,599 

.259 

.295 

—.242 

.572 

s 

.440 

—.274 

.204 

.108 

,322 

6 

.440 

—.268 

.188 

—.200 

.456 

7 

.424 

—.175 

—.296 

.212 

.453 

S 

.608 

—.281 

—.269 

—.174 

.551 

9 

.698 

.137 

—.181 

—,304 

.631 


3.221 

0.782 

0.518 

0.350 


N 

.358 

.0.87 

.060 

.043 



'LABLE 9 
Aci' IS 


Centroid factor 

lQacUit(;s 

and oimmunnUtics an 
ccnlrnid mclhod 

comjHUcd 

by Tluiratonc'i 

Subtear 

I 

11 

III 

IV 

Coinniiinality 

//" 

I 

.581 

—.114 

—.072 

—.091 

,369 

2 

.583 

—.150 

—.226 

—.267 

.485 

3 

.557 

—.492 

.133 

—.146 

.585 

4 

.182 

—.221 

—.21+ 

,283 

.208 

5 

.541 

—.104 

.361 

.126 

.450 

6 

.548 

.311 

.181 

—.041 

.432 

7 

.441 

.439 

—.226 

.233 

,493 

8 

,537 

.274 

—.1X9 

—,295 

.485 

9 

,324 

.052 

.215 

.005 

,154 


2.195 

0.709 

0.416 

0.340 


n' 

.244 

.079 

.046 

,038 



are presented in Tables 7-12. On studying these factors for each age 
level, it is found chat the third factor extracted fni' age nine has no 
factor as high as .316 (the communality of which is its square and 
tliercfore about .100). Age 12 lias no factor loading in the fourth 
factor witli a conimanality as high as .100. The tliirrl factor has one 
loading as high as .388 and several approaching .316. The same 
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TABLE 10 
Aoa 25-29 

Centroid factor loadings and commiinalitica as computed by Tlmratonc'a 
centroid method 


Subtest 

1 

TI HI 

IV 

V 

Commimalily 

A® 

1 

.484 

,290 .173 

.180 

.11+ 

.394 

2 

,572 

.323 .121 

.062 

.167 

.478 

3 

,330 

.312 —.376 

—.056 

—.078 

.357 

4 

.176 

—.023 —.362 

.326 

—,226 

.320 

5 

,457 

,153 .091 

—,172 

—,299 

.360 

6 

,453 

—,126 —.192 

—.269 

.190 

.367 

7 

,408 

—,+9S .252 

—.208 

.240 

.576 

8 

.628 

—.297 .252 

—.278 

—,172 

,653 

9 

,351 

—.161 .113 

.421 

—.152 

.362 

IJC- 

1.780 

0.685 0.S02 

0.5+5 

0,33+ 


zr- 

.200 

.076 .056 

.061 

.037 


N 








TABLE 11 




1 

Age 3S-++ 



Centroid 

factor loading.^ and communalities as computed 

by Tluii'.stonc’s 



centroid method 








Communality 

Suhtest 

I 

II 

III 

IV 

A" 

1 

.502 

.2+6 

—.278 

,242 

.512 

2 

,651 

.348 

—.130 

.201 

,602 

3 

.636 

.171 

.059 

—,181 

,+70 

4 

.46+ 

.318 

.139 

.071 

,3+1 

5 

.53+ 

—.285 

—.073 

—,266 

.4+3 

6 

,S+7 

—.203 

—538 

—.170 

.+26 

7 

,5+5 

—.360 

.201 

.2+8 

.529 

8 

.608 

—.392 

.158 

.175 

.579 

9 

.561 

.191 

.210 

—.189 

,431 

STT* 

2,925 

0.75+ 

0.288 

0.36+ 


Z/iT' 

.325 

.084 

.032 

,0+0 


N 







observations can be made for age 15. The fourth factor of age 25 to 
29 has loadings over .316, hut the fifth has none at all. Age 35 
to 44 presents a more difficult problem. Here both third and fourth 
factors have no loadings of the order .316. But since the age group 
50 to 59 lias three factors that are significant, it was felt that tlic 
thrce-diincnsional system should be relained for the age group 35 
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TABLE 12 


Centroid factor 

londings 

Age 50-59 

and comnniinalitics as 
centroid method 

computed 

by Tluirstone’a 

Siilucst 

I 

n 

III 

IV 

Coininiiiiality 

h" 

1 

,617 

—.536 

—.066 

—.071! 

m 

2 

.673 

—.340 

.336 

.026 

.682 

3 

,725 

.100 

.191 

,280 

,652 

4 

,453 

,096 

.165 

.259 

.309 

S 

.765 

.093 

—.068 

.053 

,601 

£ 

.70+ 

.204 

.Oil 

—.338 

,652 

7 

,579 

.217 

—.370 

—.063 

.523 

S 

,7S1 

.136 

.121 

—.185 

,677 

9 

.70S 

—.001 

—.339 

.098 

.622 

lie- 

4.089 

O.S38 

0.452 

0.117 


N 

,434 

.060 

.050 

.035 



TAJlLIi 13 


Acb 9 


Psychologicnlly meaningful factor loadings ol)t.iinc(I 

after rotation 

SuIite.Ht 

/I 

Coinmiinality 

n 

1 

.491 

.460 

.453 

2 

.560 

.499 

,563 

\ 


.S41 

.+03 

4 

.481 

.412 

.401 

5 

.722 

.060 

.525 

6 

.293 

.2+7 

.1+7 

7 

.620 

.139 

.404 

8 

.801 

.009 

.642 

9 

.626 

—.017 

.392 

lie 

2.921 

1.007 


IK- 

K 

.325 

.112 



to 44. Further justification for this practice was offered liy a con- 
sider.Ttion of the fact that, if the third factor were vcallj' signifi¬ 
cant, it would show up a.s such in tlie rotations. 

The unrotated factor loadings were then rotated for each age 
period to inalcc tliem ps)'choloRically meaningful. This was done 
by the graphical method described by Guilford (10). Two factors 
arc dealt with at one time, "rotaling them about a third axis as a 
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TABLE 14 
Aoe 12 

Psycliologicnlly meaningful factor loadings obtained after rotation 


Subtest 

A 

B 

C 

Coininuniility 

h- 

1 

.587 

.346 

.209 

.509 

2 

.728 

.298 

.196 

.657 

3 

.778 

—.123 

.220 

,669 

4 

,613 

.365 

—.084 

,516 

5 

,123 

.517 

.156 

,308 

6 

.128 

.633 

.CIS 

.419 

7 

,033 

.253 

.586 

.409 

8 

.244 

.320 

.602 

.524 

9 

.601 

.184 

.382 

,541 


2.311 

1.325 

1.016 


lie- 

.257 

.136 

.113 



N 


TABLE 15 
Aott 15 


Psycliolnglcnlly meaningful factor loatlings obtained nftci rotation 


Subtest 

A 

B 

c 

Commmialiiy 

/j” 

1 

.245 

.473 

.in 

.358 

2 

.142 

.488 

.395 

,414 

3 

.166 

.729 

—.038 

.560 

4 

—.126 

.285 

.168 

.125 

5 

,497 

.424 

—.076 

.433 

6 

.603 

.117 

.229 

.430 

7 

,357 

--.054 

.557 

.441 

8 

.357 

.140 

.507 

,404 

9 

.356 

.168 

—.001 

.155 

s/r* 

1,116 

1.319 

.886 


SfT’ 

N 

,IZ4 

.145 

.098 



pivot, coinpuCinjr new factor loadings after each rotation, and repeat¬ 
ing the process as many times as is necessary"—that Is, until furtlier 
rotations no longer decrease the number of negative loadings. The 
rotated loadings are presented In Tables 13-18. All of the factors in 
each age group are psychologically meaningful and, being orthogonal 
to each other, are each independent of the other. 

The siibtcsts of the Weclisler-Bellevuc Scale arc listed by number 
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TAJJLE 16 
Age 25-29 


Psychologically meaningful factor toatlin(;s olitaineil after rotation 


Siibtest 

A 

& 

G 

D 

Communality 

1 

,541) 

.059 

.270 

.071 

.373 

2 

.50+ 

.018 

.415 

.125 

,442 

3 

,034 

.182 

.551 

—.127 

.354 

4 

,051 

.496 

.126 

—.106 

.276 

S 

,244 

—.087 

.381 

.246 

,273 

6 

—.085 

.115 

.403 

.379 

.326 

7 

.025 

.001 

—.033 

.729 

,539 

8 

.174 

—.048 

.231 

.743 

.639 

9 

.395 

.364 

—.101 

.208 

,342 


.809 

• .439 

.937 

1,379 


llK"- 

;Y 

,0S9 

.049 

.104 

.ISJ 



TABLE 17 
Ace 354+ 


Psychologically meaningful factur lQa<(Lng& obtainej after rotation 


Sol)tcs[ 

A 

B 

C 

Communality 

1 

.197 

.219 

.605 

,453 

2 

.397 

.213 

.601 

.564 

3 

.4+1 

.333 

.368 

.441 

4 

-483 

.099 

.299 

.333 

5 

.068 

.580 

.171 

,370 

6 

.001 

.530 

.347 

,401 

7 

.241 

.643 

—.038 

,473 

ii 

,226 

.707 

.004 

.551 

9 

,519 

.262 

.235 

.393 


1.0(17 

1.813 

1,158 



,112 

.201 

.129 


N 






in the various Tables. They are; (1) Comprehension; (2) tnforma- 
tion; (3)Arithmetical Reasoning; (4) Digit Span (Forward and 
Backward); (5) Picture Arrangement; (6) Picture Completion; 
(7) Object Assembly; (8) Block Design; (9) Digit Symbol (ov 
Substitution). The coinmunalitlcs are presented to show liow much 
of the total variance of each test is accounted for by the various factor 
loadings. The Communalily is merely the sum of the squares of 
the factor loadings for each test, regarded as percentages. The com- 
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TABLF. IS 
Age 50-59 

Psycholngicnlly meaningful factor loadings obtained after rotation 


hibtest 

/} 

B 

C 

Coinmnnalitj' 

1 

.063 

.804 

.171 

.680 

2 

.474 

.675 

.001 

.680 

3 

,582 

.359 

.328 

.575 

4 

.414 

.191 

.184 

.242 

5 

.415 

.391 

.531 

.607 

6 

.479 

.261 

.482 

,530 

7 

.151 

.173 

.689 

.527 

f, 

,579 

.357 

.428 

.646 

9 

.151 

.427 

.646 

.622 


1.522 

1.828 

1.760 


A’ 

.159 

.203 

.196 



miinalit 3 ' minus 100 per cent represents the uniqueness of the test, 
i.c,, the specific factor and chance and other factors due to possible 
errors of umcliahility'. The sum of the squares of the factor loadings 

S/fs . . 

of each test is represented by anti - indicates tlie relative 

N 

percentages of each factor, that is, the amount of variance which is 
attributable, on the average, to the various factors. 




IV. INTERPRETATION OF THE RESULTS 

It is cviclcMit, upon invcstiRation of the intertcst correlational 
matrices, tliat tlic correlations between the subtests of whatever age 
iLfroiip aj'c pasjtive, except for a few which, aJlhoiii^h neftativc, are 
insignificantly so. The number of negative correlations arc fewer 
ill the original coirelation matrix than in the matrix witli the sex 
hcior eJJminatcd, Bui they are hi endi case .suBjcientJy close to zero 
to be called insignificantly negative. That most of the correlations 
are positive is to be expected, since each of the several subtests was 
included in the Scale because it was purported to measure intelli¬ 
gence or some attribute of it. The rather low order of the various 
intcrcorrchitions is in line with the facts found in all mental tests. 
A test of intelligence has low correlations between its parts, but 
each part correlates to a much higher degree with the entire scale, 
Wcchslcr (28) gives the correlations of each part of his Scale 
with the total. 'I'hey arc all much higher than the intei'correlations 
among the parts. 

But it is also evident that there arc changes in the degree of 
correlation from age to age. The 36 inlercorrclations calculated 
at each age level were averaged in order to note these changes better 
{Table B). 

1‘AHLE b 

Chronological ngc 




9 

12 

IS 

25-29 

35-44 

50-59 

Average 

of the *V'a" 

.37 

.3+ 

.23 

.18 

.31 

.‘1-3 

Standard 

deviation 


.129 

.III 

.110 

,100 

.126 


There is, then, a definite decrease in the average of the subtest 
intercorrclations through the age group 25 to 29, followed by a 
decided increase for the older ages. This suggests a greater differ¬ 
entiation in abilities with probable specialization, and a later reor¬ 
ganization of abilities due perhaps to complete matuiation of all 
functions, which would seem to indicate a greater flexibility in the 
liandling of complexities. 

The tendency for intercorrclations of tests to decrease with age 
has been noted by Garrett, Biycan, and Perl (9), who wrote concern¬ 
ing their study “that the role of general ability is minimized in favor 
of special abilities as age inci’eascs.” Previous investigations on other 
groups of children by 'I'hoiiuHkc (24), by Bryan (7), and b}’ Anastasi 
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(2), lifive k‘(l to Gsficntiall}' similar limliiijzs, Ascii (3), in a study 
of cliungc in mental organii^atioii, stated tliat: 

I’Jie results of the ])i'esent iiivcstinalioti sliosv that betsveen 
the ages of 9 nnd 12 ihcfc has occurred in our group a signifi¬ 
cant rciliictioiv in the rdatiousUipa between a niiinhcv of in¬ 
tellectual fimctioiis, Tilt factor analysis confirms iliis riiuling 
and further indicates tliat a c()nsi(leral)|c portion nf the rediic- 
dnn Kas ocauved in die facloi- of '‘Kencral ability.” 

jMost: of the litcriitiirc on this subject deals with the child of school 
age, hut some of it i.s concerned also with tlie prescliool cliilcl. Fur- 
fey, Bonham, and Sargent (8) administered a scale of 17 items to 
462 iiew-boni infants, ranging iii age from 15 mlmites to 343 hours. 
They concluded that "there i.s no mental integration in the neiv- 
born.” Bayley’s (4) later work studied infants from birth to 
tliree years of age, eacli cliild receiving at least six Lc.sts. On the 
basis of her (iiuliags, Hayley concluded; 

'J'hat (lie behavior gi'owlli of (lie early inoiulis of infant de- 
velopmeut lus little luediellvc relation (o the Uter develop¬ 
ment of Intelligence—even though (lie later behavior may de¬ 
pend in large jinit ou the jirevioiisly nuitiiruil elumeiuary 
neural connections or behavior iiatteriis. 

Very few such analyses have hceu made of the adult, Jones and 
Coiu'ad (13) havo descriljcd sonic sig’niiJeant chatjgc.s in {icrioimnncc 
on the Army Alpha of subjects ranging in age from 10 to 60 years. 
They reported that: 

In the slsllv decade of life, about 40 pev cent of total 
Alplia -Kcoic is derived from two tests ('J'ests 1 and 8); at 
.Tge 10, these te.sts cinitrihiite only 25 per cent. As represented 
in mental te.sts, then, tlie clfective liUellectual power of the 
aiUilt, mvrch more than that of the Ib-yenr-old, is cvulemly dc- 
I Ivecl from acciiinnlated stocks of infofin,Kion, 

Anotlicr investigation, thi.< one dealing un’th pliy.sical trait.s, offers 
data stiikingly iit agreement witl\ those fotmd in the present study. 
Rcccl and Love (21) examined changes in inteirclationship.s of a 
large nunihci of physical inciisuios in a gtxjup of 5,000 United States 
Army ollicers, These oHieers Inul lieen cxaniinctl yearly and such 
measures as stature, weight, chest ciicuinferencc, pulse rate, and 
systolic and diastolic hloud pressuves had been taken. Chai^gcs were 
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found in the iiitenelationships between physical traits. The correla¬ 
tions between diastolic and systolic blood pressure should be noted 
(Table C). 

TABLE C 

Chronological age 



21-25 

28-35 

36-45 

46-55 

56-64 

Correlation 

.26 

.48 

.61 

.73 

.74 

Probable error 

.039 

.013 

.009 

.008 

.014 


It becomes evident, then, that the same abilities are not tapped by 
tests of intelligence at various age levels, or tliat the abilities them¬ 
selves are not constant. It remains to be seen what light the analysis 
of the mental factors can throw on this problem. 

Ac this point it would be well to name the isolated, independent 
factors for each of tiie several age groups. First to be considered is 
the age group nine. For purposes of determining which of the 
rotated loadings of the various subtests arc significant in each 
factor, use has been made of the criterion that the individual load¬ 
ing had to “exceed three times the standard error of an original cor¬ 
relation of zero,” in the words of Woodrow (30). For age nine 
the factor loading must exceed .359. 

Reference to Table 13 will give the rotated loadings for age nine. 
Significant loadings for the first factor arc: 


Comprehension 

= .491 

Object Assembly 

= ,620 

Information 

(1 

Block Design 

= ,801 

Digit Span 

= .481 

Digit Symbol 

= .626 


picture Arrangement = .722 

It would seem that this factor corresponds to Spearman's Gj since 
it has significant loadings in seven of the tests and rather significant 
loadings in the remaining tests of Arithmetic (.332) and Picture 
Arrangement (.293), 

Significant loadings for the second factor arc: 

Compi'chcnsion = .450 Arithmetic = .541 

Information = .479 Digit Span = ,+12 

This seems to be the factor of verbality or vcrbjilization. It might 
also be Lite factor of memory, since each test involves that type of 
function. But for age nine it can be said that the ability demon¬ 
strated in these tests is not so thoroughly routinized as to require 
merely memory. 
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For age 12, reference should be made to Tabic 14. The signifi¬ 
cant loadings at this age must exceed .347. For the first factor 


they arc; 




Comprehension 

^ .587 

Digit Spnn 

= .6IJ 

lufortnation 

= .728 

Digit Symbol 

= .601 

Arithmetic 

= .778 




Tins can be said to be a verbal factor. The inclusion of the Digit 
Symbol Test in this factor is probably explainable by the fact that 
this type of task is common in the school sj'stem, and develops along 
with other verbal functions. 

The second factor in age 12 has the following significant test 
loadings; 

Comprehension = .347 Picture Arrnngemetu = ,517 

Digit Span = ,365 Picture Coinpletian = ,633 

This factor very probably is concerned with the seeing of rela¬ 
tionships in social sitviations. That Dsjfit Sfian is also included in this 
factor would indicate that memory for social situations is required 
before one can sec relationships in tlicm. 

Factor three in age 12 has the following sigmTcant test loadings; 

Object Assembly == ,586 Dipit Symbol = ,382 

Block Design — .602 

This factor can be identified broadly as a perforniarice factor. The 
very liigli loadings in the Object Assembly and Block Dengn TesU 
may lead one to believe tliat the factor is that of visualization, iu- 
volving perception of form and space relations. That the Disii Spn- 
bol Test contains such a factor Is quite possible. 

Tabic 15 give? tlic rotated factor loadings for age 15. At this 
age a significant factor loading exceeds .311. The first factor has 
significant loadings in the following tests; 

Picture Arrangement = .497 Block Design = ,357 

Picture Compietion = .603 Digit Symbol = ,356 

Object Assembly = .357 

This may best be identified as a non-verbal or performance factor. 

The second factor lias significant loadings in the following tests; 

Conipreliension = .473 AriHimetical Reasoning = .729 

Infoi'niatioii ^ .4fl8 Picture Arrangement .424 
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This may be best described as a verbal or verbalization factor. 
Digit Span has a rather high loading here too, being equal to .285. 
That the Picture Arranffement Test falls In this group is not sur¬ 
prising, since verbalizing the sequence is quite common. 

Tlie third factor has the following significant test loadings: 

Information = .395 Block Dc-sign — ,507 

Object Assembly = .557 

What the test of Information has in common with the other two 
tests is not very clear, except perhaps that they all involve some 
form of restriction accompanying their solution. But this is not 
likely to be so, since the test of Arithmetical Reasoning has a nega¬ 
tive loading in this factor. It is very difficult to describe this factor, 
except to say that the tests all require an awareness to the 
environment. 

Ill ages 25 to 29 a significant loading exceeds .258. By reference 
CO Table 16 it will be seen tliat the first factor has significant loadings 
in the following tests: 

Comprehension = .540 Digit Symbol = ,395 

Information = .504 

This is best described as a verbal or verbalization factor. That the 
Digit Symhcl Test is grouped along with the other two at this age 
level Indicates tliat this particular type of work Is quite clerical in 
nature and has developed along with verbal ability. It is to be noted 
that, at this age, the te.sts of Arithmetical Reasoning and Digit Span 
have almost zero loadings in this factor, giving evidence of specializa¬ 
tion in these abilities. 

The second factor has significant loadings in these tests: 

Digit Span = .496 Digit Symbol = ,364 

This appears to he a memory factor, since e.ach test certainly in¬ 
volves that function. 

The third factor has the following significant test loadings: 

Comprchcn.<iion = .270 Pictuie Arrangement = .381 

Information = .4l5 Picture Completion = .403 

Arithmetical Rensoning = -551 

This particular grouping seems best explainable in terms of a 
restriction in solution. All the tests seem to involve that factor, 
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The fact that Arithmetical Reasoning anil Information involve this 
factor, more than do the other tests, affords reasonably good evidence 
that it is the factor called restriction by Thurstonc. 

TJie fourth factor of the age group 25 lo 29 contains signiTicaat 
loadings in these tests: 

Picture Completion = .379 Block Design — .7+3 

Object Assembly = .729 

This can be described as a performance f.actor, or one that deals 
with spatial material. Tlie tests of Picture Couililetion and Digit 
Symbol, witli the almost significant factor loadings of ,246 and 
,208 respectively, tend to bear this out. All the remaining tests, 
considered to be verbal in nature, have either approximately zero 
or low negative loadings in this factor. 

In tlie .age group 35 to 44 a significant loading exceeds .273. On 
referring to Table 17 it will be seen that the first factor contains 
significant loadings in the following tests: 

Information = .397 Digit Span = ,+B3 

Arithmetical Re.iaoning = .441 Digit Symbol = ,519 

This factor evidently calls upon memory, since all tcst,s are known 
to Involve it. That Information has a significant loading in memory 
at this age is quite understandable. That Arithnietical Rensaimg 
at this age involves so much memory is quite noteworthy. 

The second factor has significant loadings in the following tests: 

Arithmetic.al Reasoning = ,332 Object Assembly = .643 

Picture Arrorigcment = .580 Block Design = .707 

Picture Completion = ,530 

Digit Symbol with a loading of .262, i.s ratlier sigiiffiraiit. It is 
evident that all five tests considered to be of a performance nature 
are, then, iiicludcd in this one factor. Why Arithmetical Reasoning 
is also part of this group is not clear, except that this test has a 
significant loading in '.di three of the factors. It is rather likely 
that all tests involve reasoning of some kind, It Is known tliat the 
so-callcd performance tests become more difficult for tile older age 
groups, as shown by nn investigation of the norms for the various 
tests supplied by Wcchsler in the text on liis Scale. 

The third factor has significant loadings in these tests: 

Comprehension = .60S Digit Span = ,299 

Information = ,601 PicUire Completion = .347 

Aiitliiiietlcal Reasoning = ,368 
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This factor is piobablj' best described as dealing with verbal rela¬ 
tions. The two highest loadings are in the tots of Gompreheniion 
and Information, and this fact definitely points to such an interpre¬ 
tation- It is not clear why Picture Completion also has a significant 
loading in this factor, but it may be noted that this test and that of 
Picture Arraugemeni seem to slip easily into the verbal groups, 

In the age group 50 to 59 a significant loading exceeds .361. 
Reference to Table 18 shows that the first factor has significant load¬ 
ings in the following tests: 

Infoiniation = .47+ Picture Arrangement = .415 

Arithmetical Reasoning = .583 Picture Completion = ,479 

Digit Span = .414 Block Design = ,579 

This is a peculiar admixture of verbal and non-verbal tests, indi¬ 
cating a breakdown in this type of categonzation for the older age 
group. All that one can say about such a grouping of tests is that 
they all contain some form of reasoning. It is to be noted that 
Digit Span is included in this factor, and at this age may require 
the application of some sort of reasoning. 

The second factor has significant loadings in the following tests: 

Comprehension = .804 Picture Arrangement = ,391 

Information = .675 Digit Symbol = ,427 

Arithmetical Reasoning, with a factor loading of .359, and Block 
Design, with a loading of .357, are also fairly significant. Here again 
it is extremely difficult to interpret the grouping in terms of a single 
factor. All the tests have positive loadings, and the average variance 
of all the tests is the highest of the three factors extracted for this 
group, so that this factor may be similar to the G factor found in 
the nine-year group. 

The third factor of the t+ge group 50 to 59 years has the following 
significant test loadings: 

Picture AiTnngemcnt = .511 Block Design = .428 

Picture Completion =.482 Digit Symbol =,646 

Object Assembly = .689 

This is apparently a performance factor. It is to be noted that 
the Arithmetical Reasoning Test has a fairly significant loading in 
this group, as also in tlic age group 35 to 44 yeansi 
On looking over Tables 13-18 of Rotated Factor Loadings, it may 
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be observed tie'll- n single siibtcst may have significant loadings in 
one or more factors. This indicates that the snbtcsts are complex 
rather than simple. This complexity is characteristic of most tests 
that go to make v\p an intelligence scale, and is observed In the factoi 
analyses of ether tests and scales. This makes the interpretation 
of these tests rather difficult, and helps to account for the appavciitly 
opposing, or at least difterent, mterpretations of the exact qualities 
measured by any specific test. 

Although ccrtjiin factors, .such as the verbal, performance, restric¬ 
tion, and some sort of reasoning factors, occur as independent and 
may be isolated several times throughout the various ages, the s,imc 
subcests do not always compose them. It has been noted that tlie 
tests of Picture Arrangement, Picture Completion, and Dipit Syvihol 
fall into groups that are known to be verbal tests. There arc 
times when not iill the so-called performance tests fall together 
to give significant loadings in the performance factor. The factors 
themselves change in the average percentage of variance attributable 
to them from age to age. For instance, the verbal factor .nt age 
nine has an average variance of 11 per cent; at age 12 it is 26 per 
cent; at age 15, 15 per cent; at age 25 to 29, 9 per cent; at age 35 
to 44, 12 per cent; and at age 50 to 59 tlicvc Is no clearly defined 
verbal factoi. 

It is to be noted that the test of Digit Span is in the group called 
verbal at ages 9, 12. and 35 to 44, but is not in tlie verbal group 
at age 15, and comes out ns n separate factor at ngc 25 to 29. The 
same plicnonienon may be noted with rcg,ird to the test of Arithineli- 
cal Reasonhff. The performance factor docs not appear until age 
12, where it does not contain the tests of Picture Arrangement and 
picture Completion, At age 15 this factor contains all performance 
tests; ,at age 25 to 29 it contains all performance tests, but with two 
liaving only fairly significant loadings. At age 35 to 44 the per¬ 
formance factor contains the test of AritlimeUcal Reasoiihig besides 
the performance tests, and at age 50 to 59 the performance factor 
also has a fairly significant Arithmetical Reasoning Test loading, 
All these data tend to indicate that the factors, although recurrent, 
take on different meaning in terms of the various subtests as they 
go from age to age. Any generalized statement about test results 
must, then, take into account tlie factor of age. 

A careful study of both the unrotated factuv loadings ami the 
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rotated, psychologically meaningful factors also reveal much perti¬ 
nent material. It will be necessary to examine the first factor of 
uni'otated loadings for each age level. This first factor necessarily 
accounts for most of the variance of the subtests, because the factor 
method is such tliat the first extraction takes out most of the variance 
of the tests, For age nine it accounts for 38 per cent of the total 
variance; for age 12, 36 per cent; for age 15, 24 per cent; for ages 
25 to 29, only 20 per cent; for ages 35 to 44, 33 per cent; and for 
ages 50 to 59, 45 per cent. The magnitude of these first unrotated 
loadings is unaffected by further extractions, and may thus he com¬ 
pared inter se. It is immediately evident, then, that less and less 
of the variance can be accounted for by a single factor through the 
age group 25 to 29, while more and more of the variance can be 
so accounted for as the higher age groups arc reached. This finding 
fits in perfectly well with the fall and rise of the average inter- 
corvelations as noted above, and lends strength to the inferpictation 
that there is a greater specialization up to a certain point, followed 
by a later reintegration of the various abilities into a flexible whole. 

The older adult, above the age of about years, becomes more 
able to utilize his various abilities for different tasks. It is as though 
the Various specializations became part of the individual, and he was 
now able to use them readily and flexibly throughout more than 
one task. As the immature person makes use of several abilities 
in order to solve a particular problem for which he as yet lias no 
special method of organization, so docs the older, completely mature 
adult. But the young person was forced to use several abilities 
because he had no specialized method for attacking the problem, 
while the older person made use of a variety of abilities, because all 
bis abilities wei’e integrated into sue!) an organization that lie could 
use them easily and flexibly. 

The general intelligence factor G, described by Spearman as per¬ 
vading all mental tasfes, can be said to appear, after rotation, in 
the age groups 9 and 50 to 59, Inspection of Tables 13-18 con¬ 
taining the rotated loadings, sliows that the highest single average 
percentage of the factor loadings varies from a high of 33 per cent 
at age nine, to a low of 15 per cent at ages 15 and 25 to 29, and up 
again to 20 per cent at 50 to 59. Although the age groups 12 and 35 
to 44 also have high average percentages, 26 per cent and 20 per cent 
respectively, the individual loadings for the various subtests indicate 
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descriptions on less general terms. Thus the ages 12 and 35 to 39 
have more definitely insignificant snhtest loadings in the factor ac¬ 
counting for the highest average percentage of varinnee than do 
the ages nine iiiid 50 to 59. 

. 

On looking at the figuics headed in the Tables 13-18 of 

N 

Rotated Loadings, one can once more note the trend toward greater 
spccalizatlon up through the age 25 to 29, and then, for the later 
ages, less specialization indicating greater complexity. The figures 


IP 

“Y" sh'W the amount of variance, actually described in percentages, 
wliicli k attributable, on the average, to the various factors. Smaller 


percentages ate noted up to the age 25 to 29, and then larger ones 
appear again. Thus for age nine the percentages arc, respectively, 
33 per cent and 11 per cent for factors one and two; and for age 12, 
26 per Cent, 14 per cent, and 11 per cent for factors one, two, and 
three. At age 15, tlie percentages arc lower, being 12 per cent, 
15 per cent, and 10 per cent respectively for factors one, two, and 
three. Tliey arc still lower for age 25 to 29; here the percentages 
are respectively 9 per cent, 5 i)cr cent, 10 per cent, and 15 per cent 


for factors one, two, and three, and four. At age 35 to 44 they rise 


once more to 11 per cent, 20 per cent, and 13 per cent for factors 
one, two, and three, ant! at age 50 to 59 they are as high as 17 per 
cent, 20 per cent, and 20 per cent respectively for the three factors, 



V. SUMMARY AND CONCLUSIONS 

In order to study the mental factors and to note any changes in 
these factors and their organization, various samplings spreading 
over the years from nine to sixty were selected- Tlie respective age 
samplings are 9 years, 12 years, 15 years, 25 to 29 years, 35 to 
44 years, and 50 to 59 years. All of these age groups had been given 
the same test, namely the Wcchsler-Bellevue Intelligence Scale. 

The subtests that compose the Scale were each correlated with the 
other at every age level, the sex factor completely removed from the 
intercorrclations by partialling it out, and the new intcrcorrelations 
of the subtests factored by Thurstonc’s centroid method. These 
factor loadings were then rotated until they gave psychologically 
meaningful factors or abilities, each independent of the other. 

The naming of the factors, of course, required thorough study of 
the tests that luid significant loadings in them- The factors could 
only be named after mucli speculation, and at times could not be 
definitely described. It is, nevertheless, Important to note that the 
names given to the factors by all the investigators employing tlic 
factor analysis technique arc similar, and all the factors found in 
this study have been named by other research woikers, using different 
samplings and different tests.'* 

The independent mental factors found in this study are the 
following: 

1. For age nine, a G factor and a verbal factor. 

2. For age 12, a verbal factor, a pcrlormancc factor, and one 
called seeing relationships in social situations. 

3. For age 15, a verbal factor, a performance factor, and one 
that could not be clearly indicated. 

4. For age 25 to 29, a verbal factor, a performance factor, a 
memory factor, and a factor called restriction in solution- 

5. For age 35 to 44, a verbal factor, a performance factor, and 
a memory factor. 

6. For age 50 to 59 a G factor, a performance factor, and a 
factor involving some sort of reasoning. 

It should be cmpliasizcd at this time that the factors isolated in 

“Thus Tluirstone has identified such factors as Vcibal, Memory, Induc¬ 
tion, and Restriction, among others. Alexander has identified such factors 
AS G, verbal, and performance. 
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this study arc dependent on the subtests used. If one were to use 
(liffcicnt tcstsi one would iiatui'ally expect different factors. Againy 
if other tests were added to the battery of tests used in this scale, 
other groupings might become evident. It can be said, however, that 
tlie above factors are the ones existent in the Wcchslcr-Dellcvue Scale, 
and arc siilHcient to describe all the test variables at cacli level. 

But this study was undertaken with the intention of doing more 
than merely discovering and isolating tlic mental factors. The pur¬ 
pose of the investigator was to note the stability of these factors 
from age to age, to study the tests tlnit entered into the factors at 

each age level, and to obtain further facts regarding mental 

organization- 

Concerning the stability of the factors from age to age, the 
following conclusions have been reached: 

1. That the same factors do not always appear at each age level. 

2. That the verbal and performance factors arc most consistent, 

3. That the memory factor appears only in ages 25 to 29 and 

35 to 44. 

4-. That n G factor is found for the ninc-ycai age group, then 
is apparently submerged and appears again, but not as definitely, at 
age 50 to 59. 

On looking over tliat pait of Section IV where the factors were 
named, it will he seen that the same tests did not always enter into 
the same factor at each age level. It can also be seen that where 

the same tests did cuter Into the same factons, they did not .always 

do so to a similai' degree. 

Tile study has yielded significant facts about mental organization. 
This matter has been more thoroughly discussed in the preceding 
section. The average of the subtest intercorrelatioiis ranged from a 
high of .37 for .age 9 to a low of .18 at age 25 to 29, and tlirn 
back to a high of .43 for age 50 to 59. The first factor loadings 
extracted at each age level also indicated a similar trend. Thus, for 
age 9, the first factor accounts for 38 per cent of the total variance 
of the subtests; for age 12, 36 per cent; for age 15, 24 per cent; 
for age 25 to 29, only 20 per cent; for .age 35 to 44, as much as 

33 per cent; and for ape 50 to 59, almost half, or 45 per cent. 

The magnitude of these first factor loadings is unaffected by further 
extractions, and these ate coinparahlc among themselves. 

Summarizing the trends indicated in the data, it can be snicl th.it 
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there was noted a tendency toward greater specialization from age 
9 to aiie 25 to 29, and thereafter an apparent reorganization to a 
corapleKity which could be described as flexible. 

General conclusions gleaned from all the data, including the 
matrices of intercorrclations, the unrotated factor loading.s, and tlie 
rotated factor loadings, arc as follows: 

1 . The subtest intercorrelations were all positive, except for a 
few at ages 12, 15, and 25 to 29, which were very low negative. 

2. The average of the subtest intercorrclations decreased from 
age 9 to 25 to 29, and then increased up to age 50 to 59, 

3. Tile percentage of variance due to the first of the centroid 
factor loadings sliowcd a similar trend from an original high of 38 
pci cent at age 9 to a low of 20 per cent at age 25 to 29, and then 
back to another still greater high of 45 per cent at age 50 to 59. 

4. Certain descriptive factors could he isolated at the various 
ages, but did not always have the same tests grouped within them. 

5. Individual subtests changed their factorial composition from 
age to age. 

6. The average variances due to the various rotated factor load¬ 
ings were greater for ages 9, 12, 35 to 44, and 50 to 59 than 
they were for ages 15 and 25 to 29. 

7. A G factor seemed to he present at ages 9 and 50 to 59, 
but was not disclosed for the other age groups. 

8. It was evident from an inspection of the communalities of the 
various subtests that each subtest had a unique character in addition 
to the group characters, since none of tlie communalities approached 
unity. 

9. As a result of the above findings, it could be staled that the 
mental traits change and undergo reorganization over a span of years. 
Therefore, when Interpreting tests of intelligence, it is of impor¬ 
tance to take into consideration the age of the individual. The 
same test, given to a person of a certain age, may not be measuring 
the same abilities in him that it would measure when given to an 
older or younger person. Even though the whole Intelligence scale 
may yield the same factors for a wide span of years, the separate 
tests that compose the scale may not necessarily be described in terms 
of the same factors from age to age. 
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L INTRODUCTION 


The literature on mental testing contains many expressions of 
opinion on the part of experts as to tlic relative merits of group 
and individual examinations. Analysis of the various influences 
which might affect performance on the different types of test reveals 
several factors concerning which additional information is needed. 

One of tile coininon objections to the use of the ordinary group 
test of intelligence is that it pcnali'/xs ihc slow but able thinlter 
bv placing too high a premium upon mere speed of performance, 
I’liis point of view has led to investigations of the nature of speed 
and its relation to general intelligence, but results arc conflicting 
and further study is required. The present investigation is an at¬ 
tempt to review the work wliicli has been done in this field and 
to present the results of an cxiieriiuent designed to throw some 
light on the questions raised by earlier vvovkers. 

A. Generai. Discussion 

Any discussion of intelligence tests and testing—wliether it be 
in article, manual, or textbook—usually presents to the reader a 
series of contrasts between types of examinations. Verba! tests^ are 
.sliown to differ from non-verbal, those of ibc pencil-and-papor variety 
from the pcrfonnancc type, point scales from mental age scales. 
Occasionally the distinction is made between speed and pou’er tests, 
Ry far the most common contrast is the one between testing pro¬ 
cedure in individual as compared with gump examinations. 

Individual tests, as die name implies, are tliosc which are admin¬ 
istered by the examiner to one person at a time, usually witliout an 
audience, whereas group tests arc those which arc given to a number 
of subjects in the same space-time. Authors who discuss the matter 
usually concede that each type of instrument has its pl.acc, but the 
clinical psychologist is likely to stress the greater thoroughness of 
individii.al examinations, while the educator is inclined to emphnsixe 
tjie saving of time and expense b}’ the use of group test.=:. Tliis 
difterence in emphasis on the part of two large classes of test-users 
is readily e.xpLaincd by t)ie divergent needs and purposes of the 
two groups. 


^For dcscriplions of these and other types of tests see References 17, 20, 
47, 53, and 103. 
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The clinician employs tests of general intelligence^ as part of his 
analysis of individual problems of adjustment. His aim is to collect 
as much and as accurate Information as possible about a person’s 
capacities, special proficiencies and deficiencies, phj'sical and emo¬ 
tional development, educational status, and the like. He uses his 
findings as the basis for individual diagnosis and recommendation. 
Tlic planning of programs for the .adjustment of difliculties, and 
decisions as to the desirability of institutional placement, are often 
in his hands. Hence the intensive training necessary to equip the 
examiner and the time involved in testing persons one at a time 
do not constitute for the clinician legitimate objections to the indi¬ 
vidual type of mental test. More important to him arc the oppor¬ 
tunities offered in this situation to control testing conditions, to 
supplement the quantitative measure of intelligence with a qualita¬ 
tive analysis of the responses made, and to obtain additional informa¬ 
tion about the person tested through observation during the ex¬ 
amination period. 

The educator, on the other hand, uses intelligence tests for group 
comparisons, for rougli classification of students, or as a means of 
discovering those individuals who should be examined more inten¬ 
sively. Under these circumstances, and because of the large num¬ 
bers usually involved, group tests are to be preferred. Their appli¬ 
cation to whole classes at once, by persons who need not be highly 
trained, secures economy of time and money. 

A-uthoritics in the field of mental lucasurenvent (28, 34, 82, 
103, 104, 112) arc agreed in tbc main on two points: namely, that 
more different sorts of information are gained by individual tests 
and that such exainiiiations are for the individual ease more trust¬ 
worthy. That the first of these two propositions is true can hardly 
be denied, The nature of the responses made, aside from their 
correctness, and information over and above that yielded by either 
the quantitative or qualitative results of the test itself are valuable 
data usually obtainable only through individual examination. Ir 
the earlier days of intelligence testing both Bronner (16) .and Kent 
(76) warned against the use of the bare quantitative measure in 
estimating mental ability, and the latter .author pointed out that 

^This expression is here used in the common-sense meaning of the term 
and implies no conviction »n the part of the writer as to the nature of 
“general intelligence" or ns to the tlieorctical adequacy of the tests designed 
to measure it, 
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tbc individual test situation offers an opportunitj' for recording of 
incidental notes and for observation of the following aspects of 
behavior; cooperation and interest, attention, persistence, suscepti¬ 
bility to fatigue, emotional manifestations, defects of speech and 
coordination, nervousness, adaptability to test conditions, compre- 
bension of instructions, rate of work, and methods of work. In 
more recent years Wires (166), Zachry and Lloyd (171), and 
Kent (78) have sounded the same warning. RccogJiition of tlie 
signiiicancc of these supplementarj' data has led psychologists to ad¬ 
vocate the use of individual tests in industrial (156) and profes¬ 
sional (73) selection; consideration of the ciualitativc aspects of 
performance lias proved fruitful in studies of psycliotics (31, 76, 
]]5), defectives (97, 113), and delinquents (64). Furtlieimoie it 
has been poiJited out that individual examinations permit tl)e use 
of more tests ai?d of a wider variety (15, 87, 98, 158). 

We turn now to a discussion of the second proposition upon 
whicli most authorities agree, that is, that individual tests are somc- 
liow better tlian group tests. Individual examinations are described 
by various authors as more valuable (122), more dependable (68), 
more trustworthy (114), more accurate (34, 41, 90, 104, 140, 
170), more satisfactory (100), and a purer measure of intelligence 
(II2) than the gi'oup type. Group tests are said to present greater 
chances of erroneous results (152). The difference between the 
two kinds of tests is more precisely stated by those who claim greater 
validity (88, 103) and reliability (33, 60, 67, 103, 135, 136) for 
the individual examination. Although the majority opinion favors 
the individual tests, titcre have been some dissenting voices, Burl 
(22) was among the first of these. He suggested that group tests 
given at different schools on the same day at the same time by 
teachers of sciences who had a knowledge of experimental psychology 
might yield results more comparable with one another than those 
obtained by a group of experts testing children individually at vary¬ 
ing times and seasons under varying conditions of fatigue and 
familiarity. Franten (44) in 1922 concluded from a study of test 
validation that the average of several group tests might be an adc’ 
quate substitute for the Binct test as a measure of Intelligence, 
At about the same time Gates (57) and Geyer (58) were investi¬ 
gating die reliability of group tests and reporting it as inadequate; 
more recently Nemzek (101) and Miller (98), in the course of 
studies on the constancy of tlie IQ, have reached the conclusion that 
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reliability of group tests as measured by corrchuiou between ic- 
peated examinations compares favorably with titat of the individual 
type. McCall (90), while recognizing the advantages of individual 
tests, points out that some subjects may be hindered rather than 
helped by the more personal relation with the examiner which obtains 
under conditions of individual testing. Furthermore be states that 
a group test may yield fairer results for a school population by 
removing the opportunity for coaching or of additional learning 
which would benefit those tested Inter in an individual testing pro¬ 
gram. Wells (162) suggests that group tests, being the result of 
cooperation among many experts and capable of wider application, 
arc generally better organized and more carefully standardized, that 
their scores depend less on the skill of the examiner, hcncc that 
tlicy may often be a better means than tlic individual tests of 
obtaining an intelligence score. Few are so bold as to say with 
Symonds (138, p. 187), “there is evidence to support the belief 
that group tests are fully as satisfactory as Individual tests." 

The fact that the conclusions concerning the relative merits of 
group and individual examinations arc often based on comparisons 
between tests of different content, administered under varying con¬ 
ditions to non-comparable samples, sejves to confuse a problem that 
is already complex, Lack of agreement among luithors as to defini¬ 
tions of reliability and validity, their use of the terms interchange¬ 
ably and widi several different meanings, furtlicr complicate the 
issue. In order to simplify future discussion, the ''reliability'’ of a 
test will be taken to mean the consistency with which it measures 
a trait or capacity (52, p. 268), and “validity" will be used to 
designate the degree to which a test measures what it is supposed 
to measure (53, p. 4+). It remains now to clarify certain aspects 
of the comparl.son between group and individual tests by analysis 
of factors which may influence performance on the two types of 
examination, thus affecting their relative reliability and validity. 

B. Factors Influencing Performance on Group .and 
Individual Tests 

I, Control of Testing Conditions 

Among the factors cited by authorities to rleinonstrnte the su¬ 
periority of individual examinations, tiuwe which may be classed 
together under the general heading of control of testing conditions 
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are most frequently mentioned. It is pointed out that in testing 
one person alone the examiner may more often secure optimum 
L'onflitious of external environment, such as appropriate liglitin^ and 
ventilation, a room free from distraction, comfortable chair and 
desk for the suhject. and so on. The efiFcct of chance occurrences 
such as the breaking of a pencil need not be reflected In the test 
score. Furthermore, the physical condition of the subject, major 
sensory or motor defects, evidences of malnutrition or fatigue, minor 
disorders sucli as headache or cold, and general state of health may 
all be noted and taken into account. The cxaminatlori may he 
abandoned or postponed, or interpreted in the light of these find¬ 
ings. One of the important advantages of the individual testing 
situation is the possibilitv of establishing “rapport,” that relation¬ 
ship between examiner and examined which sets the subject at his 
case and insures his best effort jn the tasks at hand, Finally, the 
effect on tljc test pcifonnancc of chronic or acute emotional dis¬ 
turbances may often be detected and given weight in the appraisal 
of the final results. 

Not only arc these opportunities lacking, or present to ii slighter 
extent, in group testing, but the possibility of copying from one’s 
neighbors, of failing to observe lime limits, and of distraction by the 
presence of others constitute furtlier disadvantages. Lest the case 
for the group test be made to seem hopeless, it is well to remember 
Pintner’s (112, p. 180) contention that the errors in group testing 
due to the sources here described have been ovcrempbfislzed. 

Presumably this better control of testing conditions makes pos¬ 
sible a more reliable measure of intclUgencc because it permits 
the examiner to eliminate, or at least to be aware of and to take 
into account, some of the factors which might lead to variations 
in score of the same person on the same test at different times. That 
more valid measures of intelligence arc yielded by individual tests 
seems likely in view of the fact that the examiner is able to prevent 
or ameliorate the influence of certain conditions which, while not 
affecting the rcliiibility of the examination, still might prevent the 
subject from giving a performance indicative of his ability. An 
apprehensive child, for c.Kample, miglit be rated, consistently low 
on group tests but might, under die more favorable conditions of 
rapport in individual testing, siiow a consistently superior score. 

In this discussion an effort is made to distinguish between the 
advantages derived from control of conditions and those resulting 
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from tlie siipplenientaiy obscrvalion and qualitative analysis of indi¬ 
vidual performance. Both procedures arc ultimately concerned \vith 
tlic validity of the final estimate of the subject’s intelligence. Each 
represents an effort to obtain as pure and as complete a measure as 
possible, hut the foimer is in Kcncfal concerned witli prevention of 
vitiation of the results by irrelevant influences and tire latter -with 
enriching the measure. In so far as thc.se procedures arc separable, 
and it is admitted tliat the boundary between them is not clcaii-cut, 
the concern of the present study is witli the preventive procedure 
of control of conditions. 

It is granted that enrichment ol the measure is desirahlc and 
probably attainable to the fullest extent only tlirough individual 
testing. It is now pertinent to inquire whether the control of con¬ 
ditions a.s a preventive device is necessarily exclusive to individviaj 
examinations. Practically the answer must be in llic affirmative, for 
by definition the group test involves one examiner and many subjects, 
but theoretically it is conceivable that citlicr by rcducjjig tlic siae 
of the group or by nndtiplying cxiimlners, group testing could be 
made to appvoacli the conditions of individual testing. How far 
t]ii.s process jnight l>c carried, and ])ow clo.sc the ajrpro.ximation to 
individual condiiioits might he, need not concern us here. The 
significant point is that, given competent examiners, securing opti¬ 
mum conditions seems to depend on the number of e.xajniners in 
relation to tlie number of persons examined and not on the indi¬ 
vidual situation as against the group situation. The adequate con¬ 
trol of test condkions may he more difficult under group conditions 
but it is not theoretically impossible. The importance of this dis¬ 
tinction will be revealed later. 

2. /It;e vj Person Tested 

The discussion just concluded may be extended by mention of a 
furtJicr factor influencing performance on group and individu.al 
tests of itelligencc, that is, the age of the person examined. Control 
of conditions in group testing is more difficult with young children. 
Very j'oung subjects cannot be dejrcndcd upon to follow instructions 
given to the group as a whole, nor are there many tests suitable 
for little children which can be administered to more than one at 
a time. PIcnee rc.sulf.s of group tests applied at the lowei* age levels 
arc apt to be unreliable and invalid. On the other hand, it lias 
been suggested (77) that older subjects, adolescents and adults, find 
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the individiinl testing situation embarrassing, and it is possible tlicrc- 
fore that they do theiv best and most consistent avovIc on group 
examinations. Comparisons bctivecn the two types of test might 
favor one or the othec according to the age level of the persons 
examined. 


3. Test Content 

Up to this point there has been no clear distinction made hetAvecn 
individual tests and the individual testing situation. Tlie great 
inajorit]'’ of references to individual examinations in the literature 
concern those of the Binet type, usually the Stanford llevislon (139. 
143), or tJie so-called performtance tests of intelligence. References 
to individual testing usually imply testing with material of the 
Binet or performance t)'pe, whereas discussions of group testing 
ordinarily assume the use of group examinations of the pencil-aiui- 
paper variety. It hrs been shown time and again (32, 38, S5) that 
performance on most of the standard group tests is more influenced 
by reading skill than is performance on the Stanford Revision. It Is 
known that the non-verbal skills tind abilities measured by per¬ 
formance tests or non-verbal group examinations ate not always 
closely related to the verbal ability which is a large factor in success 
on the Stanford Revision or on the verbal group tests (7, 55, 56, 
66, 171). It is conceivable that reliability coefficients of tAvo tests 
differing in content, one administered individually and one admin¬ 
istered to a group, might be influenced both by the nature of the 
material and by the method of administration. Furtliermore, the 
relative validity of two sucli tests would depend, at least in part, 
on the opinion of the cJfammer as to the nature of intelligence or 
on the character of the external criterion of intelligence set up. 

As Avas suggested earlier, typical individual tests differ from typical 
group tests not only in the kind of material but also in the variety 
and often in the amount of material. Hence part of the superior 
reliability claimed for individual examinations may result from 
longer tests, part of the superior validity from a more comprehensive 
sampling of those functions which go to make up intelligent be¬ 
havior. It is apparent that unless the factor of test content is con¬ 
trolled, differences in the results of individual and group testing 
procedures may be subject to varying interpretations. 
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4. Social Fftciliiation 

Whipple (164) suggested the existence of another factor influenc¬ 
ing results on group and individual tests of mental ability when he 
pointed out that there was no ivay of telling how t)ie necessity of 
working with others might affect the performance of a given sub¬ 
ject. Others have intimated that some persons might be stimulated 
by working in a group but have not indicated in detail the nature 
of the in/liicnccs presumably operative under suci) conditions (13, 
124, 159). It was Allport (4) who gave the name of social facili¬ 
tation to the factor leading to increased efficiency of group work. 
He described it as “an increase of response merely from the sight 
or sound of others making the same movements’' (4, p. 262), and 
distinguished it from rivalry, “an emotional |■c^^forccment of move¬ 
ment accompanied by the consciousness of desire to win” (4, p. 262). 
Recently Dasliicll (30, p. HU) has stated the problem as follows: 

An eminently practical question arises in coniu'ction with the 
administration of intelligence tests. These h.ave been con¬ 
structed ill the two forms of individual and group tests, niul 
the former h.ive been considered the more valid, but on ac¬ 
count of the better opportuni^ to Gt the test items to the Indi¬ 
vidual examinee and other methodological and mechanical 
advantages and not on account of any belief that the examinee 
works better alone. Noiv, it is pertinent to ask, docs he work 
on an intelligence test better in the one situation than in the 
OtSicr? 

It is conceivable that if a factor of social facilitation does exist, 
group test scores might be higher than individual test scores for the 
same person, and possibly a better indication of his true ability. Such 
a factor, present in repeated group test situations but lacking in 
individual examinations, mi^t lead to more consistent performance, 
hence to more reliable results, on group examinations. 

In a discussion of the facilitating influence of the group on per¬ 
formance it is necessary also to consider the possibility of impeding 
effects. The disruptive influence of the group on test pcrforrhance 
has been suggested by many (71, 129, 159), and Allport (3) him¬ 
self points out that the group situation may foster sucli impeding 
factors as distraction, over-rivalry, and emotional disturbance. It is 
his conclusion, however, that such effects are relatively less important 
than those of social facilitation. Mention was made, in the dis- 
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cassion of control of conditions, of the possibility of distraction 
caused by the presence of others in the group testing situation. It 
seems likely that sucli disturbances arc not necessarily dependent 
upon the group procedure itself but that they are akin to the noises, 
interruptions, and other nuisances which may beset the individual 
examination as well. To the extent that control of group condi¬ 
tions may be made to approach that of individual conditions, such 
effects should be capable of reduction. The impeding factors which 
remain might be referred to as the negative aspect of social facilita¬ 
tion and should be considered in any attempt to investigate the latter. 

5. R/i/£ of Perfonnance 

Whipple (164) was among the first to introduce the question of 
rate of pcrfoimancc in a discussion of individual and group examina¬ 
tions. It was his conclusion that speed was not an adequate indicator 
of general mental efficiency, hence that the use of group tests, which 
bad to be administered with time limits, was to be deprecated, Later 
writers either adopted the ‘‘slow but sure” hypothesis (33), namely 
tliat slow but able thinkers were penalized by the time limits neces¬ 
sitated by the group procedure, or broiiglit forward evidence to sliow 
that the slow mind was also tl)c inferior mind (41, 129), hence not 
undul]' hampered by such restrictions. The advantages of the "un¬ 
hurried response” in the individual situation have been stressed by 
some (46, 79, 112), the possible stimulating effect of the speed con¬ 
ditions of group testing by others (129). 

Clearly the significant question here is not that of the superiority 
of individual over group procedures, for although group tests are 
usually administered with time limits, and individual examinations, 
at least of the Qiiiet type, usually lay less stress upon rate of work, 
still there is nothing to prevent group testing with ample time allow¬ 
ance nor individual testing with strict time limits. The fundamental 
issue is that of the relationship between speed of response and intel¬ 
ligence, If it be true that there is a close relation between tlie two, 
then there can be little objection to group examinations on tlic score 
of their emphasis on rate of work. If, on the other hand, any 
ncg.^tive relationships are found, tJie validity of intelligence tests 
which put a premium on speed could be cli.allenged. That this 
problem has been recognized is abundfintly proved by the welter of 
material published on the subject. That conclusions as to the nature 
of the relationship have been reached is evidenced by the construe- 
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tion of such intelligence exaininations as the CAVD^ find by the dis- 
linctions made between tests of this type and the “speed” tests with 
relatively easy items and strict time limits (23, 34, 79, 103). That 
the problem js not exhawsted nor the conclusions jinal is demonstrfitcd 
1 ) 3 ' the conflicting result.'j reported by investigators and by the con- 
tinned use of those tests which arc said to emphasize rate of 
performance, 

Tins discussion of influences which may lead to different results 
on examinations under group and individual conditions of adminis^ 
tvation has brought out certain points which help to clarify the 
question which prompted it—that of the relative merits of individual 
and group tests of intelligence. The problem seems to be not so 
much one of choosing between the two tvpes of test as of dcteiniining 
wliat influences are operative with a given test under given condi¬ 
tions. To summarize briefly, it is suggested that the superior rcli- 
ability and validity claimed for a particular type of test may be due 
not only to the method of administration but also to a combination 
of orliffj’ jnflwfncos such /i5 adequacy of coj)rroi of testing conditions, 
the content of the examination, and the age of the persons tested. 
The only factor >vhich appears to depend directly and fundamentally 
upon the group or individual situation is that of social facilitation, 
The problem of udiether tests necessitating time limits ai'c inferior 
to those which may be given without time limits awaits further 
investigation of tlie relation betAvecn speed of performance and 
intelligence. The last-named factor has been selected for investi¬ 
gation, but before the problem is stated in final form a review of 
previous studies on the point will he presented. 


This is a group test ccjnsistiug of ilenis of giaded riifiiciihy and designed 
for ndinlnisiratlon without lime lirnits, Foi furtlicr description see (1*14). 



n. REVIEW OF RELATED STUDIES 
A, Theoretical Considerations 

It will be well to mention brielly nt the outset the various trends 
in theory underlying the studies reviewed in this section. Tlie ex¬ 
perimental work which has been carried on has either been based, 
deliherately or unintentionally, on one or another of several assump¬ 
tions, or it has been definitely designed to suiipovt or refute tl\e 
different theories advanced. Consequently a better understanding 
of the implications for this study of the findings of previous inve.'sti- 
gators will follow from a consideration of the theoretical background 
of their work. 

One of tile iinpaitant broad distinctions made in lesearcJi on 
rate of performance is that between speed as a general iicrsonalic.v 
trait anti speed as a specific factor depending on tlie ability of the 
individual to meet the demands of a given situation. In the more 
limited field of the relation of speed to intelligence, the contrast 
of interest to us is that made between the docliine which considers 
speed of menial performance as one with and iuscparahlc from 
mental ability, and the one which conceives of speed as separate from, 
but possibly related to, intelligence. 

1. Speed as a Personality' Trail 

The widespread popular belief in a general speed trait characteriz¬ 
ing the behavior of a given individual has found support in the work 
of several investigators. The assumptions underlying the construe- 
tion and use of the Downey Will-Teinperament Test are typical, 
Downiiy (36) selected speed of reaction as one of the aspects of 
personality wliich should be taken into consideration in attempts 
to measure certain innate dynamic patterns of disposition. She be¬ 
lieved that various aspects of the speed of response could be detected 
in samples of handwriting obtained under prescribed conditions, and 
she saw evidence of the existence of such a general character trait 
in the data derived from application of her test. More recently 
Kennedy (75) has claimed, on the basis of a I’cview of earlier work 
and of her own findings on college students, that a personality trait 
exists which may be called “irritability," that it is not dependent 
upon intelligence, and that this trait, together with skill, determines 
rate of work in a specific task. Moore (99) analyzed the per¬ 
formance of 25 high school students on a variety of nicasures of 
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linEuistic, non-linKwistic, and mechanical ability and concluded that 
there was indication of a function responsible for speed on all the 
tests. 

Frischeisen-Kdblcr (51) postulated the existence of a "personal 
tempo” on the basis of responses to a scries of tapping tests and 
jnctrojioine rates presented to subjects of various ages. Extending 
her study to include twin pairs and parent-child gioups, this author 
hitcypreted her findings ns indicating tJiat per.«on,iJ tempo is innate, 
and she set up hypotheses to explain the biological mechanism by 
which it is inheiited. Foley (42, 43), on tJjc basis of an e.vtensive 
review of the literature and an application of tapping and metronome 
tests to over 600 young women in a vocational high school, has 
challenged Frischeisen-Kohlcr’s conclusions. Finding significant dif¬ 
ferences in motor speed and preferential auditory tempo for the 
various occupational groups and obtaining negative results as regards 
race differences in speed, he holds that vocational stimulation and 
similar environmental factors determine in large measure both maxl- 
inal and preferential speeds. Allport (5), in a general discussion 
of personality traits, points out that the factor of psychic tempo must 
he in part innate if it exists at all, hut he concludes that few persons 
appear to show a consistent tempo in all actions. 

Evidence to support the theory of the specific nature of speed of 
response is more plentiful. In the wake of Downey’s studies have 
follou'cd investigations such as those of Meier (93), Trow (151), 
and Ulirbrock (155) which have demonstrated that whatever is 
measured by the speed items of the Will-Temperament tests is not 
clearly recognised as a trait by raters, and that any one of the types 
of speed—for example, speed of decision—-is not always consistent 
for the same person in different tasks. As early as 1902, Aikens, 
Thorndike, and Huhbcll (2) were presenting evidence to show 
rliat there was no .such thing as a trait of guickness of association 
characterizing the work of a given individual on various simple 
menml tasks. Twent3''/jve years later invcstig?itions along the same 
line were being carried out by Dowd (35) and Sisk (128). The 
former worked with speed as measured in such performances as 
cancellation, handwriting, and hand movement j tlic latter used 
measures similar to these and also sonic derived from simple reaction 
time and more complex processes, such as looking up names in a 
directory. Uotli came to the conclusion that there is little evidence 
of a general speed factor, and Dowd suggested that high correla- 
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tions ainonc some of the speed measures were likely to be clue to a 
similarity of material rather than to a charactovistic rate of per¬ 
formance on the part of the person tested. 

Among the more recent expressions of authoritative opinion on 
the subject are the conclusions of Allport and Vernon (6) drawn 
from a study of individual differences in expressive movement in 25 
men. On the basis of ratings on speed and 13 different measures 
of speed of movement, these authors state that there is no conclu¬ 
sive evidence in support of a theory of general rate of work as a 
cliaracteristic of person.alitj'. They found, instead, a tendency for 
verbal, drawing, and rhythmic speeds to correlate more highly among 
tliemselves than with each other. Subsequent studies in c.\prej?sive 
movement, suc)j as that of Carlson (24), who tested 100 college 
men on tasks similar to those used by Allport and Vernon, tend in 
geneinl to verify the results obtained by the csrlier investigators. 
It will be noted that these studies on the specificity of rate of work 
are concerned with all tj'pcs of performances from simple reaction 
time to fairly camplc.x mental tasks but that the emphasis has been 
on speed of movement and the simple intellectual functions. It is 
also true, as Allport and Vernon point out, that intcrcorrelations 
of about the same magnitude among speed measures have been used 
as evidence both for and against a general spce<l factor. 

Ucforc drawing to a close this brief treatment of the concept 
of rate of performance as a general personality trait and of the evi¬ 
dence in support or refutation of the theory, it will be interesting 
to take note of some of the work done in the field of race differences. 
KHnebcrg (81) found that white childrcrt were faster than Negroes 
and Indians on various performance tests and concluded that differ¬ 
ences in speed attitude built up in the varying cultures to which 
the cliildrcn belonged could be responsible for these results. The 
notion of a general speed factor dependent upon acquired rather 
than upon inherited traits and serving to differentiate members of 
cultural groups follows from this line of reasoning. Peterson (108), 
and Peterson, Lanier, and Walker (110) had earlier advanced a 
similar explanation for the relatively poor performance of Negro 
children on group tests of intelligence, and had found that speed 
scores on individual tests of reasoning also favored whites in the 
main. Further work by Peterson and Lanier (109) led to con¬ 
firmation of the hi'porhcsj.s. It remained for Lambeth and Lanier 

(8.3), woiking ivith 12'vear-olds, to point out tliat whon Negroes 
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iind whites were tested in latcUiKencc, rational learning, and simple 
speed functions, the degree of difference in performance between the 
two riiccs WHS so variable that it was not possible to assume a general 
difference in speed. 

2. h’telleclunl Speed ns Identical with or Distinct from JiitelU/jence 

Spearman (132) has been the cliicf proponent of the notion that 
speed of response in a mental task: is a true indication of intelli¬ 
gence, Starting with the assumption that performance in intellectual 
work depends upon a combination of two kinds of factors—general 
intellective ability and specific factors peculiar to given tasks'^—he 
has been faced with the necessity of demonstrating that there arc no 
addltioiial factors common to all or sevcr.al tasks and distinguishable 
from general ability or ff. This has been done in the ease of speed by 
postulating clearness and speed of response as the nuiintitative prop¬ 
erties of cognition knovvalile througli goodness (accuracy) of the 
response and the amount of time taken to make it. 

It is Spearman’s contention (132, p. 246 ff.) that goodness and 
speed of response arc interchangeable measures of i/. To demon¬ 
strate the relationship between accuracy and ^ he cites high correla¬ 
tions between “mcasuies of </" and scores on tests wlicre speed of 
response is not a factor in success. Furthermore, tlic existence of a 
correlation of .66 between fmenesa of pitch discrimination and an 
accuracy score in addition is attributed to and taken ns evidence 
for the dependence of goodness of response on general intellective 
ability. 

By correlational analysis of scores on suck speed tests as addition 
and cancellation, Spearman finds evidence for the i)vcscncc of g, and 
he concludes that this factor enters into speed of response. Correla¬ 
tions between speed scores in one sort of Lest and accuracy scores in 
another are presented, and it is argued that since accuracy is cor¬ 
related with ffj speed must be as well. Finally, the work of Courtis 
on the inverse relation found under certain conditions between speed 
and accuracy in a given task is interpreted as proof that both depend 
on the same factor, hence that if either speed or goodness of response 
depends on g the other one does also. The general conclusion is that 


'Since no otlier cxpfnnntion of the two-faclor ihcoiy is possible here the 
reader is referred to the following sources listed in the bibliography (131, 
132, 133, 13-1). 
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S]K«(i and goodness are equal in respect to their dependence nn general 
intellective ability, but it is admirted that in practice one of the two 
is often emphasized more than the other. 

tn his more recent comments on the subject Spearman (15+) lias 
distinguished between speed ability and speed preference, He claims 
that wlicveas a general speed preference may be revealed in per¬ 
formance of mental tasks, no general speed ability has been demon¬ 
strated. However, this holds mrly for eductivc processes. Spear¬ 
man is willing to admit that in such tasks as rate of tapping or rate 
of leacting there may be one or several speed factors independent of g. 

The work of Spearman has stimulated many to follow his lead 
in attempting to demonstrate the existence of traits through mathe¬ 
matical analysis of correlational data. The fact that some of these 
support the two-factor theory and some deny it is not so significant 
for us as is the fact that, in denying it, some investigators have 
pointed to tlie existence of a speed trait or group factor. Kelley 
(74) intcri)i'cted his analysis of correlations as showing tlic exis¬ 
tence of several independent traits characterizing mental tasks, speed 
in mental j)joccsse.s being among thcin. Line .imi Knpl.in (85), ami 
DuDois (37) liave brouglit forth evidence to .show the e.xistencc 
of a speed factor other tliati g. Thurstoiic (1+6) postulates seven 
primary mental .abilities one of which, perceptual facility, seems to 
be related to speed of response. 

Thorndike (144) is perhaps file best known and most outspoken 
supporter of the theory of spcci/ic traits. Not only has lie been at 
pains to show, as was mentioned above, that speed is not a general 
criiit possessed in greater or less degree by a given individual, but lie 
also lias submitted the proposition that speed, range, and altitude 
arc separable aspects of mental ability. Altitude lie defines as the 
level of difficulty which the individual can attain;^ tangc, as the 
number of tasks a person can cncoiniiass at any particular level of 
difficulty; speed, as the individual’s rate of performance, Granting 
that an intellect which can accomplish the largest niimhci' of tasks at 
the highest level of difficulty in the shortest period of time is in a 
very real sense the best intellect, Thorndike points out that altitude 
is the only indispensable aspect of intelligence and that it is imper- 


■'ITcncefortli when tlie terms intelliijencc or general niciital ability are 
used they will be understood to refer to altitude in Thorndike’s meaning 
of the word, 
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fectly, though positively, correlated with speed. Thurstone (145) 
has more recently presented a thcoretictal discussion of the relation 
of ability, motivation, and speed in which he conceives of ability as 
independent of the other two factors. 

Tlie physiological basis for the various factors and traits de¬ 
scribed in tlie foregoing paragraphs has not always been considered 
by those vvho approach the matter from the psychological or statisti¬ 
cal point of view. Tryon (153) has pointed out that those who 
think of altitude and speed as separate and distinct abilities usually 
assume different physiological substrata for the two, such as num¬ 
ber of connections for altitude and race of nerve conduction for 
speech On the other hand, those who assume partial or complete 
identity of tlie two imply their dependence upon the same physiologi¬ 
cal counterpart. Tryon has shown that this could be either rate 
of nerve conduction or number of connections. 

We shall return to these theoretical assumptions in shaping the 
problem for investigation after consideration of work directly bear¬ 
ing on the issue. 

B. The Relation of Speed to Intelligence 

Tlic review of the literature deals only with those studies which 
have as their avowed purpose the investigation of this relationship. 
There have been many which have yielded incidental infoimntion 
on the subject but which have been organized for the collection of 
other data, usually of wider applictition. These include investigations 
of the physical and mental traits of various populations (25, 59, 92, 
167, 168), researches on motor and mechanical ability and on 
their relation to mental ability (B, 9, 10, 14, 105, 107, 116, 117, 
125, 157), and numerous studies concerned with the two-factor 
tlieory of Spearman (1, J9, 62, 63, 137, 161, 169) or the more 
general aspects of mental testing (21, 22, 40, 72, 80, 95, 102, 118, 
127), Many of the authors referred to in the discussion of speed as 
a personality trait have commented on the relation between speed 
and intelligence but with conclusions on the whole no different from 
those to be reported here. Inve.S'tjg<Ttioiis in tlie more restricted 
fiekl of the relation of speed to intelligence will be treated under the 
following sub-headings: (1) reflex time and intelligence, (2) re¬ 
action time and intelligence, (3) speed on simple motor and men¬ 
tal functions as related to intelligence, (4) speed on simple intelli- 
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gence test material as related to altitude, (5) speed and intelligence 
as measured bj’ the same instrument. 

1. Reflex 'Time and Inielligence 

By means of the cIcclromyoRraph, Travis and Hunter (149) were 
able to measure the time elapsing between stimulation of the patellar 
tendon and the appearance in the extensor muscles of the tiiigh of the 
electrical disturbance which sets off the muscular contractions of 
the knee jerk. This measure of speed was obtained on a group of 
44 adults including college students, store and bank clerks, sten¬ 
ographers, housemaids, and farm hands, and on another sample com¬ 
posed of 43 unselected first year college men. Scores on the Otis 
Higher Examination, Form A. were available for the first group; 
on the University of Iowa qualifying examinations for the second 
group, Correlations between intelligence test scores and speed of 
reflex conduction, measured in thousandths of a second, were .87±.02 
for both samples. Reliability of the intelligence test was given as 
.92 for the Otis, .95 for a composite of four parts of the Iowa. 
No coefficient of reliability was given for the speed scores, hut the 
authors pointed out chat a rereading of 15 of the records by a dis¬ 
interested person showed almost perfect agreement. Travis and 
Hunter came to the conclusion that these results showed the impor¬ 
tance to intelligence of speed of conduction of t)ie nerve impulse and 
that they lent support to Spearman’s notion of a physiological coun¬ 
terpart for speed of performance and g. 

Travis and Young (150) later found evidence that this earlier 
work had been in error. Using a similar tccluiiquc, but extending 
its application to 131 children at the preschool, second, third, fiftli 
and sixth grade levels as well as to 122 university students, they 
found cDirelations between patellar reflex time and score.? on vari¬ 
ous intelligence tests to be insignificantly different from zero.® Re¬ 
sults were the same in comparisons between time on the Aclnlles 
reflex and measures of intelligence for 119 univeisit)' student.?, Tlic 
Joiva Entyance Exarninafion, Iowa Compyrhensiun Test and Stan¬ 
ford and Kublmami revisions of the Binet tests were used to measure 
intelligence in the various groups, and reliabilities of tlie fi/st two 
were reported as .95 and .85 respectively. Reliabilities of t)ie men.s- 

°In lliia nnd subsequent discussions a correlation or a difference is con¬ 
sidered sl(;n!ficnnt if it is at least four times Us probable error. See (S2, 
p. 136 anti p, 170). 
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iircs of the Acliillcs Jiiid patellar reflexes in college students were 
reported as .93 and .86 for a subgroup of six, while the reliabilities 
of the readings of the records were .97 and .94. I'hc autliors con¬ 
cluded that there was no ewience of a relationship between reflex 
time and intelligence, hence no reason for assuming a correlation 
helwcen mental ability and speed of cniuluction of the nerve im¬ 
pulse in the reflex ait:. 

Travis and Dorsey (148) confirmed these findings in a study of 
reflex conduction rate in 57 inmates of an institution for tlic feeble¬ 
minded. Tlicy found no significant differences in leflex time be¬ 
tween these subjects and children of the same ages measured by 
Travis and Young, and they cmicliulcd that the findings of Travis 
and riuntci bad been due either to the influence of unconLiolled 
factors or to the unreliability of the method. Wlntcliorn, Lundholm, 
and Gardner (165), using a tcchni<iuc somewhat similar to Travis', 
found no evidence for correlation between slow patellar reflex time 
and low mental age in a comparison between IJ feeble-minded and 
13 normal adults. Ncitbcr in this experiment nor in those of Travis 
and Ids associates were the findlng.s materially nltciccl by taking ac¬ 
count of the relationship between reflc.v time and lieipht. 

It is to be noted tliat the studies just mentioned have all been 
concerned with the relationship between speed of reflex response and 
altitude as dctci'iuineil citlier by nicasurcinent on a standni'd test of 
mental ability or by the classification of sidijects in broad groups 
according to the degree of their intelligence. Hounds (119) con¬ 
cluded that there was a general speed ability ratlier closely asso¬ 
ciated with level of mental ability, but he based his arguments on 
six raw correlations ranging in magnitude from .21 to .51 between 
latent time in the Achilles reflex and scores on speed tests sucli as 
addition, completion, ejisv opposites, and cancellation. His reason¬ 
ing appears to be that since these latter measures arc indicative of 
speed in a learned response they arc therefore symptomatic of ability 
to learn, or level of intelJigcncc. It seems at least as likely, how¬ 
ever, that what he has obtained arc only correlations between differ¬ 
ent Speed measures, and his assumption of a general speed factor 
cannot be seriously entertained in tlic ab.seiicc of intercorrclations 
among the six measures of so-called mental speed. Rounds gives 
no coefficient of reliability for these measures which were collected 
on 80 college men. 

In summary it can be stated that there is no conclusive evidence 
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of a relationship between reflex time nnd mental ability as indicated 
by score on vStaiidard tests of intelligence or by coazscr distinctions 
between feebleminded and nornxil subjects. As Tinker (147) has 
pointed out, however, there is as yet no accurate knowledge of how 
speed of conduction of the nerve impulse in tlie mcclianisms operat¬ 
ing in the reflex compares with that in the central nervous system. 
Hence there is no evidence of the relation between intelligence 
and the rate of conduction in complex mental processes. 

2. Reacfioji Time ami Inlelligeuce 

In 1904 Whipple (163) wrote a brief cointnentavy on 'tudics 
such as those of Baglcy (10), Gilbert (59), and Wissler (167), 
the Tindings of which were assumed to indicate ,a relation between 
reaction lime and general intelligence in children, Pic presented no 
experimental data, but pointed out the influence of vazying condi¬ 
tions Oil zeaction times .secured from adult subjects in careful labora¬ 
tory experiments. He suggested that positive relations found between 
reaction time and mental ability might be a reflection of better grasp 
of directions and closer following of instructions on the part of 
more able children. 

Lemmon (84) obtained scores on simple and discriminative re¬ 
action time to visual stimuli for about 100 Columbia University 
undergraduates and related them to measures of intelligence, memory, 
and learning. The correlations of interest to us, those between reac¬ 
tion time and scores in the Thorndike htleUi/fence Rxaininatioii for 
H[oli School Graduates, ranged from .01 to .17, increasing in mag¬ 
nitude with each of five levels of difficulty in the discriminative 
reactions, Tlie learning scores showed a similar trend in correlations 
with reaction time, the coefficients ranging from .11 to .35. Inter- 
correlations among the various reaction limes varied frozn .54 be¬ 
tween simple reaction times and times for tlic least complex dis¬ 
criminative reaction, to .27 between simple and more complex re¬ 
actions. Reliabilities for the reaction time tests ranged from .88 
to .95; for the learning tests, .83 to .95. Tlie reliability of the 
Thorndike examination was given as .85 but was not obtained for 
this group. Lemmon concluded that although his correlations were 
all too low for predictive purposes they were consistent enough to 
indicate genuine trends, and he postulated speed of conduction in 
the nervous system as a possible factor responsible for'the relation¬ 
ships revealed, 
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Peak and Boring (106) administered two forms each of the Army 
Alpha and Otis tests to five college students, examining the subjects 
individually and timing each separate item with a stop-watch. They 
controlled the factor of accuracy hy talcing as each person's time 
score the average miinbcr of seconds he spent on items which all 
fu’c did correctly. Tlris measure, obtained for Alpha and Otis items 
separately, was then correlated with simple reaction times and scores 
on Alpha and Otis obtained under conditions of standard and un- 
liniitcd time. Rank order correlations between simple reaction time 
and average time on Alpha and Otis were .70 and ,90; all other 
correlations between the measures of speed and test scores under 
standard time were .90 or unity. The autliors concluded from these 
correlations that Individual differences in intelligence'^ were due in 
the main to .speed of reaction. They ignored completely their own 
correlations between the various speed measures and scores on Otis 
and Alpha obtained under unlimited time conditions. Tlicse ranged 
from —.20 to .10, and could be used as evidence leading to a com¬ 
pletely different interpretation of the results. It need hardly be 
pointed out that conclusions based on data from five subjects are 
precarious. 

The work of Farnsworth, Seashore, and Tinker (39) is in a sense 
a logical sequel to that of Peak and Boring. The mimher of sub¬ 
jects was extended to 34 college students, serial action measures were 
added to simple reaction time, and scores in t)ie Ohio State Uni¬ 
versity college entrance cxamifiation and Tlionidike intelligence te.st 
were available as well as those on Army Alpha and the Otis advanced 
examination. Again time was taken on individual items of Alpha 
and Otis, but on this occasion through telegraphic recording on an 
ink polygraph. These authors found that attempts to hold accuracy 
constant by considering only items done correctly by all resulted in 
scores based on too few items to be a reliable measure, Hence the 
total group was divided into five subgroups and within each of the 
smaller samples time taken to complete tJic tasks done correctly hy 
all was correlated by the rank order method with simple reaction 


’^Peak and 13oriii£, on the basis of these results, deliuc Intelligence as men¬ 
tal power or work done against time. The difference between this concept 
and that of ahitadc, or level of dilHculty independent of speed of per¬ 
formance, iiuist be kept in mind. It is to avoid confusion of the two 
notions that contrast is made in this study between speed and altitude 
rather than between speed and power. 
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time. The correlations ranged from —.66 to .90, 7’lils /inding the 
authors took as evidence against the existence of a general speed 
variable in the two types of speed measures. Using the entire group 
of 34 subjects, Farnsworth, Seashore, and Tinker found a correla¬ 
tion between simple reaction and serial action times of .15. The 
four intelligence tests, given under standard time conditions, showed 
correlations witl) simple reaction time of from —.16 to —.24 
{FE = .11) .and with serial action time of from .14 (Oliio) to .53 
(Alpha). When time on three of the standard tests was reduced 
to half or quarter time, relations with serial reaction time were a 
little more marked for Ohio and Otis but showed no difference in 
Army Alpha. Coefficients of correlation between unlimited scores 
and serial action were agiiin low for the Ohio and Otis (.07 and 
.10) but higher for Alpha (.36±.10). RcUabilitie.s of the simple 
reaction and serial action scores were reported ,as .72 and .91. The 
authors concluded that what the different intelligence tests measure 
varies and that die Alpha tends to become a test of serial action 
whereas the Oliio and Thorndike seem to be tests of content in 
which the speed factor is unimportant. 

Philip (111) reported a study on reaction times of 311 Canadian 
children aged 9 to 16 in grades three to eight. "When chronological 
age was held constant, correlations between reaction time and mental 
age measured by the Oth Self^AArniaisteriuff Tests of Mental Ahili/y 
ranged from —.12 to .16 for girls, and from —.12 to .10 for boys, 
all correlations being statistically insigni/icant. 

The trend of these results is toward the conclusion that the corre¬ 
lation between simple reaction time and mental ability as measured 
by standard intelligence tests is negligible. When simple reaction 
time is correlated with time taken to perform mental test items, with 
.iccuracy constant, the coefficients obtained from small groups miiy 
range from —.66 to .90, showing no consistent relationsliip between 
speed in simple reaction time and speed on mental tasks well within 
the ability of the subjects tested. Speed of discriminative reactions 
and rate of serial action seem to show higlier correlations with each 
other or with measures of intelligence as their complexity increases, 
but the coefficients arc too low for predictive purposes, and compari¬ 
sons between these speed measures and scores on tests of mental 
ability seem to vary with the nature of the intelligence examination 
used. 
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3. Sprr() oj Simffle Motor atul Menial FvnciiQns ns Related to 
Inieiligence 

Hollingworth and jMonahan (69) compared tapping rates of 50 
children of superior intelligence with those of 50 matched with the 
first ! 2 :roup as to age, sex, and race but iinsclectcd as to IQ. The 
average intelligence quotient (Stanford-llinet) of the experimental 
group was l5l, and these children proved to be superior to tlie mcm- 
hers of the control group in speed of movement in tapping. It 
w;is suggested that since an electrical counter was used to record 
tapping, this difference might be indicative merely of superior ability 
of the bright cliildrcn to acquire a technique for making each tap 
effective. 

Garrison (54) used 60 college students as subjects for an inves¬ 
tigation of some simple speed functions and their relation to scores 
on speed and altitude tests of intelligence. His rate measures in¬ 
cluded tests of cancellation, card sorting and card distribution, sub¬ 
stitution, tallying, and speed of vocal responses. He used as a speed 
test of intelligence tlie Otis Self-Adminhiering Tests of Meiifnl 
Ability ami selected as a measure of altitude the analogies devised 
hy Tliuistone for the college entrance test of the American Council 
on Education. Correlations between scores on the various speed 
measures and the tests of intelligence ranged fiom —,22 to ,34 
witli probable errors of .08 and .09. Correlations hctu’ccn tlie speed 
tests and the altitude measures were, contrary to expectation, a 
little higher than those with Otis scores. Intercorrelations among 
the speed tests ranged from —^.08 to .77 witli a tendency for tlie 
liighcr ones to obtain between measures showing similarity in con¬ 
tent. This study gives no support cither to the notion of a consis¬ 
tent relation between speed and altitude or to the concept of a 
general speed factor. 

Walters (160) obtained a variety of measures on 165 New York 
public school children from the high sixth and low seventh grades. 
IMental ratings were obtained fiom the National, Otis, Pintner 
Non-Langiinffe and Presscy Cross-Out tests and from the Trabue and 
Stockbridge Meutimeier. Reading scores were obtained on Sinnford 
Achievementj lER, Burgess, Monroe, and Thorndike reading ex¬ 
aminations. Rate measures included two cancellation (e.sts, a Courtis 
arithmetic test, and scores on the National and lER examinations. 
Additional speed scores were obtained by calculating rate of work 
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on the National ami Otis from the amount of worlc attempted in 
half time and by recording the added time taken by the children to 
finish the mental tests under unlimited time conditions. Mental 
age obtained on the Sianford Revision of ihe Binrt Scale was taken 
as one measure nf altitude, and a further measure was derived from 
a composite of M/J and school success as measured by marks, 
teadjcrs’ ratings, and scores on standard achievement tests. Inter- 
conelatioiis of liie various rate measures ranged from .17 to .69. 
Correlations between the various separate rate and altitude mc/isiires, 
and between composites of each, ranged from —.0015 to .45. Those 
between scores on the group tests involving language and Stanford- 
llinet mental age were .53 to .68 under standard time conditions 
and were not altered by allowing unlimited time for the former. 
When a composite criterion of altitude was used, however, scores 
under unlimited time gave somewhat higher correlations with ability 
than did scores under standard time and ranged from .59 to .79, It 
was the author's conclusion that general intelligence could not be 
reliably predicted from measures of rate of performance. 

Beck (U) reported a study on 30 university men and women 
from whom lie obtained scores on the 7'honichke college entrance 
examination and measures of speed of .ilinple and serial reaction and 
reading. Reliabilities of the various measures ranged from .85 to 
.96, iiitercoJTchitions among the different speed scores from —.09 
to ,23. Correlations between measures of rate of performance and 
percentile score on the Thorndike varied from .02 (simple reaction 
speed) to .32 (reading rate). It will be seen that these results 
arc consistent with those reported by other investigators who used 
reaction times. Beck concluded that there is little relationship be¬ 
tween various kinds of speed and that rate of work is not the 
principal factor In success on the Xliorndikc test. 

Another study which utiliaed speed scores from simple and com¬ 
plex motor and mental measures is that of McFarland (91). Tim¬ 
ing the items individually, he administcrcrl tests, varying in degree 
of difficulty from simple auditory reaction time to insight problems, 
to three groups compo.sed of four, five, and 34 college students 
respectively. Pie interpreted correlations among tlie v.^rious measures 
of frojn .00 to .88 to indicate that speed is an individual trait 
characterizing mental behavior. He reported no reliability coefh- 
cieiits for his measures and seems to have gone beyond the Implica¬ 
tions of his (lata in construing them to show a Ecneral speed factor. 
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Intcrcorrelations among complex functions here again appear to be 
higher than those between simpler ones. McFarland has, like 
Rounds, no measure of what is commonly thought of as altitude or 
level of intelligence. He appears to believe, along with Peak and 
Boring, that intelligence is defined in terms of speed of response 
ami that therefore his results show the significance of speed in mental 
ability. 

Ij) the study by Dowd (35) jncntioiicd earlier in another con* 
nection, speed scores in cancellation, hand movement, and writing 
tests yielded correlations of less than .10 with scores on the Otis 
advanced examination. The study was carried out with 165 sixth 
graders as subjects, and reliabilities of the various speed measures 
were .90 or above, that of the Otis test, .87. High inteicorrelations 
among the rate scores were between tests similar in content. 

In general the results of these studies indicate but slight and in¬ 
significant relationships bclwceii a variety of speed scores and differ¬ 
ent measures of intelligence. The findings of studies on simpler 
measures of rate of performance arc borne out in that there is evi¬ 
dence of specificity of speed of response, liighcr intcrconcliitions being 
found among complex processes, where there is presumably more 
opportunity for overlapping of function, and among those similar 
in nature. 

4. Speed on Simple Mental Test Material as Related to Altitude 

Highsmith, Hunsicker, Clark, and Tryon and Jones have all 
attempted to measure speed and altitude in the same function by 
use of the same sort of niatcrinl, varying the levels of difficulty. High¬ 
smith (65) took as his criterion of altitude the IQ obtained from 
the Stanford Revision of the Binel Scale. The National Intelligence 
Test Was administered as one in which score was influenced both 
by speed and by quality of performance. Rate tests consisted of 
linguistic and non-linguistic material from standard tests well with¬ 
in the level of ability of the group. The subjects were 87 boys 
and girls from the fifth, sixth, and seventh grades of the Peabody 
Demonstration School. The averages of correlations in the separate 
grades between altitude as measured by [Q and speed as measured 
by score, in reduced time, on easy intelligence test items were .14 
for non-linguistic material, .31 for linguistic. N. I. T. point score 
correlated to the extent of .79 with linguistic rate, ,39 with IQ, ,30 
with non-linguistic rate. The author concluded that linguistic nitc 
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tests were nearly as good an indication of intelligence as were tile 
National tests but that neither was adequate. Reliabilities for the 
rate tests ranged from .53 to .80 and Highsmith pointed out that 
they were obtained on tests for which the time allowed was very 
short. The correlation between score on the N. 1. T. and linguistic 
rate is the only one which is statistically significant In the usual 
meaning of the expression. 

Hunsicker (70) worked with 163 subjects ranging in educational 
status from the fifth grade to graduate standing in college. Records 
for each person were taken individually and consisted of scores on 
a graded series of arithinetic and completion problems. The score 
far rate of work was taken from tinte to complete the first two 
pages of easy items. Altitude was indicated by the higlicst le^'cl 
of diflicultj' at which a person could do 50 per cent of tlie items 
correct^'. Reliabilities for the various subgroups taken separately 
ranged from .75 to .95 for rate measure? and from .75 to ,90 for 
level. Coefficients, corrected for attenuation, between rate and alti¬ 
tude ill both completion and arithmetic varied from .39 to .61, which 
the author took to be evidence of a consistent positive relationship 
between ability and rate of work. Considering ability in completion 
and arithmetic to be due to general intelligence, slie further con¬ 
cluded that these correlations were indicative of the relationship 
between speed and level of general mental ability. This seems a 
rather narrow interpretation of intelligence. Intercorrelations be¬ 
tween rate in arithmetic and completion ranged from .57 to .81 for 
the various groups and were taken as evidence of a general speed 
trait. In view of the findings as to relationships in a wider sample 
of speed measures, it would be possible to attribute these results to 
similarities of complexity or content in the measures, or to both. 

Clark (27) used material similar to Hunsicker’s in obtaining 
speed and level scores for 180 school children of grades seven to 
twelve, but time was taken by stop-watch for the individual items 
rather than for sets of items. He obtained one range measure by 
use of tile JER information test and anotlier by combining this witli 
scores on tlie easier levels of the arithmetic and completion items. 
Level, speed, and range measures were all correlated with Stanford- 
Binet mental age and with scores on the Tcrman Group Test and 
the Otis Self-Administering Gron^ Test. Coefficients, corrected for 
attenuation, were of the order of .54 between speed and the various 
intelligeiice measures, .70 between level and intelligence, .69 to 
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.77 bctu'ccn rai5gc ond mental test score. Reliabilities of .79 to ,88 
were quoted for tlic different speed, level, and range measures, and 
those of tile standard intelligence tests were taken to he unity. It 
seems likely that part of the correlation shown between speed and 
intelligence could be accounted for by the very wide grade range 
represented in the sample. Dowd (35) has pointed out that a fur¬ 
ther factor lending to these relatively high correlations between rate 
incasiircs and intelligence tests is the similarity in content of the two. 

Tryon and Jones (154), using a different technique, investigated 
the relation between rate of work as indicated by success on simple 
completion tests and altitude as measured by the completion items 
of levels jM to 0 in the C^IVD exanrinatian. The 116 college stu¬ 
dents who sewed as subjects read simple narrative and descriptive 
material at four different exposure rates. Tlic various sections of 
the test were presented on a motion picture screen, and tlie subjects 
were required to fill in a completion test on each unit after exposure. 
It was argued by tlic authors that, although pure speed of mental 
processes was not measured by this means, the absence of a relation- 
.sliip between speed and altitude would be indicated if conelations 
between level of difficulty and speed scores remained the same over 
a wide range of exposure rates. Reliability cocflicicnts for the speed 
tests ranged from .84 to .92 for the four exposure times; the reli¬ 
ability of the altitude measure was .94. Correlations between alti¬ 
tude and the various speed scores, when corrected for attenuation, 
were of the order of .50 and did not differ significantly from each 
other. Intcrcorrclations between speed scores were in the neighbor¬ 
hood of .80 and seemed to indicate that individual differences as 
measured by this task were not much influenced by the exposure 
rate factor. The authors concluded that their results lend no support 
to the notion that level or fillitude is dependent upon the rate of 
work. 

These studies have shown results leading to arguments both for 
and against a relationship between rate of performance on simple 
material of the mental test type and various measures of altitude, 
It is nolewortliy that conflicting conclusions have been indicated 
where one might expect a fair degree of relationship to exist on 
account of similarity of content in the measures of speed and level. 
The weight of evidence appears to be on tlic negative side, since 
the two studies supporting the notion most strongly can be criticized 
on the score of narrowness of the function measured (70) or wide 
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age range of the sample used (27). Higlisinith’s correlation of .79 
bctwecjj a rate score and level as measured by a standard intelligence 
test points to a possible criticism of the work of Clark and all others 
who use as their criterion of altitude a test score obtained under 
rigorous time limits. 

5. Speed md IntelligeHce as Measured the Same Test 

The method used by the authors whose work is discussed under 
this head is similar to that employed in the studies described in 
Section 4. May, Ruch, and Kocrtli, and F. S. Freeman liave all 
compared scores made on standard intelligence tests under regular 
time conditions with those earned in unlimited time, and to a cer¬ 
tain extent tliis amounts to comparing scores on easy items with 
scores on both easy and more difficult items. However, certain 
difFercuccs in interpretation of the results, togcUicr with the fact 
that the measures compared have been derived from the same in¬ 
strument in each case, make it convenient to discuss these three 
studies separately. 

hlay (89) reiiortcd the results of tlic application of tlic Army 
Alplia to 510 army men with .standard and double time allowances. 
The correlation between scores obtained under tlie two conditions 
of administration was .96, which led May to assert that extension 
of time on the test would not materially alter the rating of a given 
individual, An analysis of the per cent of persons at various intelli¬ 
gence levels who gained in score under double time showed that 
fewer low scorers gained and the implication was that the Army 
Alpha is more nearly a "power”® test for such individuals. May 
concluded tliat tlie Army Alpha is essentially a speed test but drew 
no inferences as to the relation between speed and level, 

Ruch and Koerth (121), as a check on the army study, gave the 
Alplia to 122 college freshmen, 70 from the lowest decile in the class, 
52 from the highest, as determined by three other stanclaidizccl tests. 
Scores were available for standard, double, and unlimited time and 
showed results similar to those obtained by May. The correlation 
between single and double time was .97, that between single and uii- 
limitetl time, .94. Ruch (120) later used the same technique in 
testing 150 seventli and eighth grader's with the Tennan Group Test 
and found a correlation between standard and unlimited time scores 

®Mjiy, Jtuch, nncl ICocuh, and F. S. Freeman apparently use tliis term 
as equivalent to what we have been referring to as altitude, 
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of .96. Agnin the conclusion \va.s simply that the speed factor pre- 
siim.'iWj' j)rescnt in the te-st under standard conditiojis did not 
interfere to any great extent with tlic ranking of the subjects. 

In a series of tlircc studies, F. S. Frceiiiiin (48, 49, 50), examined 
100 children from grades four to seven, 149 pupils from grades 
six, eight, and eleven, and 177 college students. In each case he 
administered intelligence tests under standard time conditions and 
ihcn repeated tlicin without time limits at intervals of from one day 
to three months. He proceeded on the assumption that high correla¬ 
tion between scores in single and double time on a time-limit test 
miglit indicate either that the test was primarily one of power or 
that speed was still entering into the scoie under double time con¬ 
ditions, He reasoned that if correlations were high between scores 
on the same test in standard time and with all time limits removed 
tl)cn tJie examination would be one of power, that is, not affected 
by time limits. Correlations between scores obtained under the two 
different conditions of timing varied, for the separate studies, from 
.58 to ,93. This led tlic author to state tliat speed is of minor impor¬ 
tance in determining success on intelligence tests for most subjects. 
Because the correlations failed to reach unity, Freeman concluded 
that there was a small group adversely artcctcd by time limits. 
Tryon (153) has pointed out, however, tliat the correlations were 
uncorrected for errors of measurement, hence that evidence for the 
existence of this group penalized by time limits is not conclusive. 

The studies of May and of Ruch and Koerth show little beside 
the fact that imposition of a time limit docs not interfere much with 
the relative rankings of individuals on the Army Alpha test. Perhaps 
F. S. Freeman’s most significant contribution is his statcjnent that 
correlations such ns they obtained are not conclusive evidence of 
whether speed or “power” is measured by the tests or what the 
relationship may be between the two. Jones and Tryon (154) have 
furtltcr pointed out that the so-called speed measures obtained under 
standard ttining conditions also contain an altitude clement. 

A few scattered studies remain to be considered, the most im¬ 
portant of which is that of Bernstein (12), This author devised 
tests of completions, directions, analogies, concomitants, and moral 
classifications for administration under “leisure” and “haste” condi¬ 
tions. These conditions were arranged by presenting varying num¬ 
bers of items to be completed within a given time. Scores on the 
different leisure tests were pooled and correlated with teachers’ esti- 
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mates of intelligence and slowness, and tlie same procedure was 
followed with llic haste tests, Intelligence ratings correlated .556 
with scores on the leisure tests and the same (.558) with scores on 
the haste tests. Scores on leisure and on haste tests correlated with 
ratings on slowness gave coeflficients of —.45 and —.37. The rela¬ 
tionship between the haste and leisure scores was as high as the 
average inteicorrelation.s among the leisure items and the haste items. 
Correlations between a measure of slowness (the difference between 
leisure and liaste scores) and ratings for intelligence and slowness 
were not significantly different from zero.. Ilernstein’s data Avere 
obtained on one group of 70 English school boys about 14 years old 
and on another similar group of 60. Tlie results were taken as evi¬ 
dence against the existence of a speed ability apart from general intel¬ 
ligence and are important because they were used by Spearman in 
this connection. Sutherland (137) has since pointed out that tlie 
time limits for Bernstein's leksure tests were so short tliat it is doubt¬ 
ful tliat leisure conditions were produced ; hence, correlations between 
lei-sure and baste tests and intelligence were reall.i’ correlations be¬ 
tween intelligence ratings and two different speed scores. 

Slater (130) has presented evidence in support of Bernstein’s 
conclusion. Scores were obtained on an adaptation of the C/1 fD 
and on five separate non-verbal menial tests administered with a 
time limit for 226 school children 13 to 14 years of age. The 
subjects noted the time of beginning each item on the GAT'D from 
a special!}' constructed timing device pet up at the front of the room. 
The average amount of time taken by the group to solve problems 
correctly was found for C, A, F, and D separately, and individual 
speed rates were obtained in terms of deviations from these averages. 
Correlations were obtained between speed and level scores on the 
separate sections of the CATB and between these and scores on 
the non-verbal tests for various sub-samples of the total group. Cor¬ 
relations in the total array ranged from —.26 to .68, those between 
level scores from .03 to .67, those bettveen speed rates from .46 to 
.68, and those between level and speed from —.26 to .48. Speed 
rates tended to be censustent for a given child but to shorv no ver}' 
close relationship Avith intelligence as measured b}' verbal or non- 
A'erbal material given AA'itb or without time limits. The classifica¬ 
tion test, one nf the non-verbal measures, shoAved the highest cor- 
lelntion with speed rate, .48, yet did not require quicker response 
than other tests. Anotlier non-verbal item, the code test, which in 
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the judgment of tlie author demands the gicatcst quiclcness of judg¬ 
ment under picssure, showed low correlation witli speed measures, 
—,26 to .29, These findings led Slater to conclude that conditions 
of pressure do not invalidate mental lest results by introducing a 
special factor of speed. 

With 193 college students as subjects Saum (123) correlated 
scores obtained from ihe Ohio Stale Psycfiolot/ical Test, Form 14, 
taken under time limits, with scores from Forms 13, 15, and 16 
taken as a work limit test. The coefficients ranged from .71 to .77 
for several subgroups with an average correlation of .74. A scholar¬ 
ship measuie, based on a point-hour ratio, correlated with time limit 
scores and work limit scores to the extent of ,60 and .65. The 
author interpreted her finrlings as indicating that lime is a negligible 
factor in college level intelligence tests. 

Chapman (26) reported an average rank diftcrence correlation 
of .28 between ‘'s|)ocd of thought” and "success” in a test of word 
building. Speed of thought was measured by the average time per 
word, calculated from total lime for the first 10 words; tlic measure 
of success was the total number of words formed from the six 
letters wliich were given. When all subjects were required to spend 
15 minutes at the task the average correlation between speed and 
success rose to .63. A total of 135 eighth grade chiltUcn worked 
in four groups and correlations were calciilalcd for each group 
separately. The evidence of tire operation of a factor of persistence 
wliicli influenced the results, the unreliability of the speed measure 
(about .49), and the narrowness of the function tested make the 
results of little value for the present problem. 

F. N. Freeman (45) reported a correlation of .00 between score 
on the Burt reasoning test and time taken to complete the test. Little 
information is given about the sample save that it consisted of high 
school students. As Hunsickcr (70) points out, Freeman was in 
error in assuming that rate of work is measured by the time taken 
to produce a maximum score on a test of altitude. 

This survey of the literature has revealed disagreement among 
theorists as to tile nature of speed and its relation to intelligence, 
and it has brought to light conflicting finding.s from experimental 
investigations of the problem. In order to attack the question of 
the effect of time limits on intelligence lest performance it will be 
desirable to make further study of tlie relationship between rate of 
work and level of ability. 



III. THE EXPERIMENT 
A. The Proolem 

riie effect of rate of work on test performance may be more 
clearly indicated if some of the issues raised by earlier workers 
in the field are further pursued. 

As lias been mentioned before, the objection to group tests of 
intelligence because of their emphasis on speed of performance is 
based on the assumption of a negligible rclationsbip between rate 
and altitude or level of mental ability. It lias been shown, liow- 
ever, tliat theorists are not agreed as to the nature of this relation¬ 
ship, Spearman holding that speed is an essential part of intelligence, 
Thorndike arguing for the notion that the two are separate aspects 
of mental ability, usually, but not always, found in positive i ela¬ 
tion to cad) otlicr. The findings of those who liavc investigated 
the interrclacionslups among speeds on a variety of different tasks 
point to the conclusion that a general speed ability charactevizinB 
the work of a given individual is by no means demonstrated. This 
fact, together with the finding of correlations of widely varying 
magnitudes between rate of pcrfonnancc on simjile mental and 
motor tests and measures of intelligence suggests tlic futility of 
investigating the relationship between speed and altitude when the 
measures of rate and level arc obtained on different tasks. 

The work done to date on the relationship between speed and 
altitude when both are measured by performance on intelligence 
tests needs to be extended because of conflicting findings. It seems 
likely that some of the results which Indicate a fairly high rela¬ 
tionship between rate of performance and altitude are due to in¬ 
adequate measures of speed and level (50, 89, 121), heterogeneity 
of the sample (27), or narrowness of the function tested (70). 
Of the studies which indicate absence of sucli a relatiorisliip, one 
employed tests of differing content for the speed and level measures 
(65), the other was confined to completion items only (154). 

The aim of this study is to discover what relationship, it any, 
exists between I'ate of successful work on a stand.’ird intelligence 
test and level as indicated by the same examination as well as by 
other measures of altitude. Also, it will be pertinent to inquire 
whether there is any difference in the reliability or validity of such 
a test wlien it i.^ given under standard and unlimited time condi- 
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tions. Tlic ijnssible «rfl'ect of age on the results will Ijc limited bv 
confining the experiment to low seventh grade children.® The 
Tetman Group 7’er; will he employed for detennirintion of tlie speed 
and altitude scores because of its wide use and its applicability to chil¬ 
dren of ibis grade. ItcrOR of the test will' he timed individually so 
that fate of successful work may be indicated by tlic average amount 
of time the cliild spends on items he docs correctly, and altitude on 
the test will be measured by score obtained under vinlimitcd time 
ccndition-s. .Tusfification of these procedures will be presented when 
they are more fully described. Results for the two sexes will be 
treated separately in order that any sex differences present may be 
revealed. 

n. TheSaMFLI! 

Tin? 200 boys and gi/Js who ronipr/srd ilic main sample of the 
present study were drawn from the low seventh grade of the Clare, 
niont Junior High School in Oalchmd, California. Tliis group, with 
four c-xceptinns, u'as the one u'hjcb had been .selected a 3 'car earlier 
for the intensive study on adolescence being carried out by the Insti¬ 
tute of Child Welfare at the University of California. The bases 
of selection liad been prospective nltcndancc at tlie Claremont School, 
probable permanence of residence, and willingness of parents to co- 
nperate v'ltli the Inctitute staff in the long term project. 

Tlie grotip covered a grade range-'of one school year, half of the 
children being in the lower grade at a given time, half in the higher. 
Table 1 sliows tlie distribution of the sample according to age and 
sex for each grade separately. 'I'hc age in low seventh grade is pre¬ 
sented, which means that the figures arc representative of the higher 
grade in the spring of 1933, of the lower grade in the fall of the 
s,ime year, T'lic date taken for calculation of e^act age was that of 
tJic first iiiclividual test administered.^” 

Further description.s of the sample, drawn from the schnnl rccnids 
n.nd the files of the Institute of Child Welfare, :irc presented in 
Tables 2 and 4, Table 2 shmvs the distribution of tlie riiildrcn ac- 
cQiding to the intelligenre tpiotient derived from llii' Kuhlmann- 
Andersoti test iidminislercd to each half of the group In the higli 

‘’TJiia prcc.intjon .vecras partJciilarlj' (Ip.sirahle in view of rhe pD.'<sil)lc 
ctinnfte with .age of the apeeJ-poWer rcInlionKliip nti inclicntcd liy MiieH 
(96) and otlicre (18, 29, 86, 94). 

'"See helow under procedure. 
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TABLE 1 


Distribution of Uhromological Arks Fm Kxperimpnt/sl C5soup at Time 
OP First Indivibual Test 


Ago in years 

Jinil months 

Higher 

grade 

Boys 

Lower 

grade 

Girls 

Higher Lower 

grade grade 

13’'—13* 

13''—13® 

1 

fl 



4 

13—3 3'* 

2 


2 

3 

12'—12" 

4 

3 

4 

3 

12®—12® 

8 

5 

7 

7 

12®—12® 

9 

12 

9 

H 

12“—12-* 

15 

11 

12 

12 

11"—II" 

5 

8 

7 

6 

11®—11® 

4 

5 

4 

4 

13®—n" 

2 

D 

4 

1 

11®—n“ 

1 

1 


1 

Number 

51 

+5 

+9 

55 

Mean age 

12.25 yrs. 

12.17 yrs. 

12.17 vrs. 

12.33 vrs. 

SD 

Mean ape of bwih 

.50 yr. 

.33 yr. 

.42 yr. 

.50 yr. 

grades combined 
SD of both 
praties combined 

12.17 yrs. 

.42 yr. 


12,25 yrs, 

,50 yr. 


TABLE 2 

Distribution of Intei.i-irence Quotients for Expirimentat. Group 


Kxihlmnnn- 
Anderson IQ 

Boys 

Higher Lower 

grade grade 

Girls 

Higher 

grade 

Lower 

grade 

130- 

-134 


3 

1 

1 

125- 

-129 

I 

1 

0 

1 

120- 

-124 

t 

1 

1 

1 

115- 

-119 

5 

9 

2 

2 

no— 11 + 

3 

8 

S 

8 

105- 

-109 

9 

8 

n 

15 

100- 

-104 

14 

8 

10 

11 

95- 

- 99 

7 

-1 

ti 

5 

90- 

- 9+ 

7 

3 

8 

4 

85- 

- 89 

2 


3 

2 

ao— 3+ 

1 


0 

2 

75- 

- 79 

Q 


1 

1 

70- 

- 74 

1 


1 


Number 

51 

45 

49 

53® 

Mean 

SD 

IQ 

102.2 

10.2 

109.6 

lO.I 

101.5 

10.8 

103.9 

IC.4 


Mcnn fQ of botli 

grades ctimliined 105.6 

SD of both 

prodcs combined 10-8 


’No tost scores nvailaWe for two subject 
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TABLE 3 


SlONIFlCAK’CL OF THU DIFFERENCES HF.TWF.RN TIIK MeAN ImTF.M.ICENCE 
Quonr:MTS roK tub JIioiier AMiy Loivgr Graoes 



Boys 

Girla 

DifFcrence in 10 

7.4 

2,4 


l.4(] 

1.42 


5.29 

1.69 


TABLE 4 


Dia'niiLUTiow of Average 

Bakr Scare RAwnii 

FOR Exi'eiumentai. Ghoup 

looting 


Nuiiil)ei' of ca^cs 

15.0—IS.9 


12 

lA.O—14,9 


2 

13.0—13,9 


17 

12,0—12,9 


22 

n.o—11,9 


36 

10,0—10,9 


28 

9,0— 9,9 


27 

8.0— 8.9 


11 

7.0— 7.9 


14 

6,0— 6.9 


2 

5,0— 5.9 


2 

+.0— 4.9 


2 

3,0— 3.9 


2 

Number 


177 

^fcan 


10.90 

SD 


2,43 


sixcli gvade. This examination W'as pai't of the regular testing pro¬ 
gram of tlie Oakland Public Scliools and tras gix'cn appj oximatcly six 
montlis before the individual tests of the present investigation. It 
will be seen that in respect to intelligence this group i.s a normal one 
in the usual meaning of the term (139, p. 78). 

All subjects were American-born whites and the majority were 
children of Amcrican-bom parents. In only six per cent of the 
eases were both parents born in a non-English-spcaking country and 
in but three families was there no Eiigli.sh spoken at home, It seems 
unlikely that the cliildrcn from the homes in which only a foreign 
language was spoken would be haiidicappcd in any way seriously 
affecting the'results of this experiment since they had all been using 
Englislr in school for at least six years. 
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Four ijidepcndeiir Barr scale^^ ratings were available for 177 of 
tile cases. Tennan (142, p.‘ 7l) gives the mean rating of the adult 
males of tlic genci-al population as 8.88 or 7.92 with standard devia¬ 
tions of 3,24 and 3.38. The distribution on Tabic 4 is of tlic iivcragc 
of the four ratings and shows that neither extreme is icpicsentcd in 
this sample, but that the mean rating is somewhat superior to that 
of the general population. 

In the presentation of results, most of the material for higher anil 
lower grades will be combined for each sex. Table 1 has shown 
that there is very little difference in mean ages for the two sections 
of boys anti of girls. Table 3 reveals a sigjiificant difference in intelli¬ 
gence quotient between tlic higher and lower grades of boys, but 
this probably means only that neither smaller group alone is truly 
representative of the general population of low seventh grade boys 
in this school. Since neither the comparisons presented in these 
tables nor the circumstances of selection of the sample make it seem 
likely that there arc systematic factors oi)crating to differentiate the 
two groups, the combination of data obtained on two successive low 
seventh grades should lead to more dependable results. 

C. Instruments and Apparatus 
1. The Test 

As u'as mentioned previously, the Tennan Group Test of Mental 
Jhility was used for the present investigation. Tiiis test is intended 
for grades seven to twelve and is widely employed, two facts which 
recommend it for our purpose. Since administration of the Terman 
test at t^vo-year intervals was part of the program of the study nn 
adolescence, its use insured the possibility of comparisons between 
early and later scores on the same examination and served tn further 
tlic plan of the Institute investigation. The manner in which Foims 
yj and B were used, the changing of instructions, and the omission 
of certain sub-tests will be discussed in the section on proccrliire. 
For full description of the test the reader is referred to the published 
examination and to the manual of directions (141), 


"The n.iir scale preseals for I2I occupations numerical values ranRinR 
fiom zero lo 20.71 according to die Intelligence demanded hr successful 
pEjfonnanre of encli type of work. Sec (H2, pp. 
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2. The Rating Scale 

Oil t)ie biisis of observation during the individual examinations, 
ratings were made on 19 behavior traits for 181 children of the 
total experimental sample. The seven-point scale employed was 
adapted from one in use at the Institute of Child, Welfare for rat¬ 
ings on pre-school children during an intelligence lest, hliss Judith 
Chaffey, who was administering the Stanford Revision to the adoles¬ 
cent group and making use of the rating scale at the time of this 
study, collaborated with the writer in defining the points on the 
scale, A copy of the scale and the description of the various ratings 
for each trait arc to ()c found in Appendix It will be noted that 
ill all but turn cases each of the seven points is defined for every trait. 
The descriptions were not considered either exhaustive or final but 
merely suggestive of the various scale levels. 

3, The Short Sample Recard 

It was tliouglit that some record of the overt behavior of the 
child, more detailed and specific tium that available thiough the 
ratings, might be of value in interpretation of certain of the test 
vcsvdts. Consequently, during the early part of tlic testing program, 
an effort was made to devise a check list of items of heliavior the 
presence or absence of which in a given short period of time might 
be noted, It was soon apparent that a list comprehensive enough 
to include all items which might appear w'oiild be too long to be 
practical in the test situation set up for this investigation. Accord¬ 
ingly a sheet of cross-section paper was ruled to provide one square 
for cadi 30 seconds of actual testing time. On this sheet each be¬ 
havior item \v,as written in as it appeared for a particular child, and 
a tally mark was'made in the appropriate square for each 30-sccond 
interval throughout the examination in which that type of behavior 
occurred. In this manner a rough record was kept of body move¬ 
ments, vocalizations, attempts to establish contact with the exam¬ 
iner, and expressions of boredom or fatigue. 

+. Bristol Strip Recorder 

The Bristol Strip Recorder^- is an instrument adapted to mcasur- 

’^his instrument is mannfncturcd by the Bristol Company, Waterbury, 
Connecticut. 
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ing in seconds or half-seconds the time spent oji eadi of a series of 
specific activities, sucli as answering items of an intelligence test. It 
is equipped with multiple writing pens which make a record in ink 
on a specially printed strip of lined paper. Uniform rate of move¬ 
ment of the recording paper is assured by the fact that there are two 
motors, one of which drives the mechanism while the other controls 
the rewind rolls. The power from the drive motor is applied to 
a roller over which the paper moves as it passes from stock roll to 
rewind roll. The gears used in the present experiment gave a rate 
of movement of three inches per minute. The writing pens were 
electrically connected with a push button held in the expeiimentcr’s 
hand; this made it possible to keep the recording device itself out of 
sight of tlie subject and allowed the examiner to give full attention, 
to the child’s performance. The technique of reading the records 
will be discussed in another section. 

D, Procedure 

In order to obtain a measure of timd spent on each Item answered 
correctl]', each member of the experimental sample was examined 
individually on tlic Terman Group Test of Mental Ahility. For 
administrative reasons, the total time spent on this test was reduced 
by omitting three sub-tests which have a relatively low item re¬ 
liability (Tests 3, 6, and 8, consisting of items which present only 
two choices from which the correct answer is to be selected). Dur¬ 
ing this examination standard timing for each portion of the test 
^was used and the number of seconds spent on each item was indi¬ 
cated on the Bristol recorder, completion of work on a given item 
being noted udien the subject finished the marking necessary to 
indicate his answer. 

The timing apparatus was placed on a low bench beside the ex¬ 
aminer, behind the desk on which the subject wrote and out of his 
sight. The writing pens made a slight clicking noise as they moved 
and 11 out of the 200 children gave evidence of noticing it. Five 
of them merely glanced up at the first sound and then went on witli 
their work. Six of them asked about it and were told that a mark 
was being made whenever the3'' finyied an item. None of the 
children revealed tliat he had guessed timing of tlie items to be 
the purpose of tJie record, and speed of work was never mentioned 
in tlic few conversations on the subject. The subjects did not ap- 
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pear to be in the least disturbed, bj' the noise of the timer and it 
is probably sale Lo assume that its influence was not great on the 
perfonnance of children as thoroughly accustomed to testing situa¬ 
tions as was this group. 

Encii cliikl in tlic group also took the alternative form of the 
Terman Group Test, including all suh-tcsts, under unlimited time 
conditions, On t))i,s occasion t)ic subject’s progres.? at tile end of 
tlic stanth'ird time allowance was noted, and total time spent on 
each sub-test was taken by means of a stop-watch, 

The instructions given in the test manual (141) were altered 
somewhat tn fit the special needs of this investigation. It was neces¬ 
sary to add certain dlrcciions which would make recording of time 
spent on individual Items more accurate, and it alsd seemed desirable 
to eliminate those parts of the standard instructions wliicli are useful 
only when the test is being administered to a group. When the 
shortened c.Y.unination was being given under standard time con¬ 
ditions it was necessary to warn the subjects that they must stop 
at clu' signal. On the other hand, under conditions of unlimited 
time tlie child was to be allowed to attack each item. In order to 
guard ns much as possible against a hurried attitude on the one hand 
and dawdling on the other, the command "Go os fast as you con 
ivitlioiit liiirryiuff'^ was substituted for "liolli speed and accuracy loill 
count toivard your score" in liotli testing .situations. Every effort 
wn.s made tn deliver this statement in a maimer wliieJi would bring 
about the desired attitude. The full te.st of rcvi.scd directions for 
all testing conditions is to be found in Appendix B. 

As will he noted by reference to Appendix B, in the unlimited 
time test the child was not told that he could work as long as he 
wished, hut time was called only wlicn lie indicated that he had done 
as nuicli a.s possible. The question was then asked, "/Jre you sure 
you have done all you rouldf", andi'thc subject wis urged to go on 
if there was any doubt in the examiner’s mind as to 'U'helhcr eveiy 
item had been attempted. The only exception to this iirocedure 
was in the case of Sub-test 5, This Is an arithmetic test, the most 
difficult items of which were beyond the level of ability of any child 
in tlic group. Time on this sub-test was called at eight minutos, or 
double the standard allowance, when it became obvious that no child 
would increase his score if given more time. 

Immediately after each examination, the rating schedule was filled 
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in and incldentsil notes were made on testing conditions and on the 
subject’s comments or other behavior. Short sample records were 
also made during the complete examination, and the subjects were 
asked the follawing questions: (<r) How do you like this khid of a 
lest? {b] pranld you rather take it alone this way or tu/Z/j the 
ii'hole clnssf IFbyf 

Approxirnatelj’ lialf of the total group took tlie shortened test 
first and half the complete test. The sub-groups thus formed were 
further divided so that halt of each had Form A first and half Form 
B, Tills procedure was adopted a.s a means of controlling possible 
effects of position in series in relation to the tirning procedure and 
the form of tiie test. Ail scoring of the tests, and subsequent coinpu- 
tntion.s, linve been checked for possible errors. 

I'hc individual e.xnmrnations were administered in the period 
between February ? and May 24, 1935, for the higher grade, and 
between September 5 and November 21 of tlic same year for the 
lower grade. In the spring term 60 per cent of flic children had 
the complete test at school and the ahorlcncd one at the Institute 
of Child Welfare. The other 40 per cent of this group, and all of 
the children tested in the fall, took both cxamln-itions at the school. 
In all case.s, the tests were given in rooms scheduled for this pur¬ 
pose and witliout interference from other activities. 

Children were excused from their classes between 8:20 and 11:40 
A, M, and bchvecn 12:30/and 3:20 p. m. to take laminations given 
at the school, whereas those who were seen at the Institute were 
tested between three and five o'clocW in the afternoon. It was as¬ 
sumed th.it differences in time and place of testing, within the limits 
here cle.scribcd, ivoulcl not materially affect results, eitlier in com¬ 
parisons of one child with another or between the two tests of the 
same svibject. 

The interval.c between the two exaininations for each subject 
ranged from seven to 27 daj^, \Wth all but one subject taking the 
second test within three weeks of the first. Out of the total of 400 
individual tests, 25 or 6,25 per cent were administered in two parts 
because of unavoidable interruptions. In 21 cases the children had 
used all of one class period in attacking the test under unlimited 
time conditions and could not miss the next chiss or had to be ex¬ 
cused to go home. In two cases fire drill interrupted a test which 
could not he immediately resumed, and in the two remaining in- 
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staiiMs tlie timiny^ apparatus broki; clown. Out of the 25 cases of 
divided tests, eleven were completed in another period on the same 
day, four the next day, and Lcn from two to seven days later due to 
ahsence of tlie child or delay in repairing of the Hristol recorder, 
There was no evidence that these disturbances interfered siuiously 
with any child’s perfoiinance, and the total number of cases .so 
affected was probably too small to Influence signil'icantly the results 
for tlie whole group. 



]V. RESULTS 
A. The Data 

J, Tei'inan Group Test Scnres 

In presenting the mentnl test scores it was desiralile to combine 
in one distribution measures obtained from the two forms of die 
Tcrmsin Graxip Test under two different methods of ndministration. 
In order to demonstrate that such combination ofe data was justified, 
Table 5 was prepared showing the average point score on cacli form 


TAULE 5 

Average Point Score on Sbvem Sub-Tests of the Terwan Grout Test for 
Various Sub-Grouts op the Totac Experimental Sample 



PoMii; A 

A 

11 

B 

A-hll 

2 

A-fB 

Z 

A-f B 

2 

Sub-groups 

Order; 1 

11 

1 

11 

1 

11 

I+II 

2 

Eoys: tested under 

speed conditions 

63 

73 

67 

75 

67 

77 

72 

Doys: tc-stecl under 

nim'Speed conditions 

76 

SI 

68 

71 

72 

76 

7+ 

Glris: tested under 

speed conditions 

62 

62 

S2 

71 

57 

66 

62 

Girls; tested under 

non-speed condicions 

67 

64 

54 

64 

61 

64 

62 

Total; tested under 

speed conditions 

65 

70 

59 

73 

62 

72 

67 

TomJj tested under 

non-speed conditions 

71 

72 

61 

67 

66 

70 

68 

Total boys 

speed and non-speed 

72 

79 

67 

73 

69 

76 

73 

Total girls 

speed and non-speed 

6+ 

63 

53 

67 

59 

65 

62 


of the examination when'given as first and as second test and wlion 
administered under conditions of standard and ujilimitcd time. For 
the sake of brevity these conditions arc referred to as speed and 
non-speed conditions respectively. Average scores on seven sub- 
tests are presented since examinations under speed conditions were 
Uniited to this number. The eight sub-groups, formed by division 
of the total sample according to sex, time conditions of first test, and 
form of first test, have populations of from 21 to 23 subjects each. 

Rriefly to summarize the material In Table 5, it may be said that 
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die only consistent differences found are those not concerned with 
the luctliod of administration of the test. Boys show consistently 
liighcv average scores legai’dless of timing conditions, and, as was 
to he expected, averages on second tests are in general somewhat 
liighcT than those on first tests, although this docs not hold for 
gills tested on Form //. Form li appears to he more difficult than 
Form A when given ns the first test for all groups except boys tested 
Under speed conditions, hut this is not consistently true when it is 
given as the second test. The probable errors of the' largest differ¬ 
ences found in the tlircc sets of comparisons were calculated. These 
\’aUics, togcthci with the differences hetween means and the critical 
ratios are shown in Table 6. It should be remembered that com- 

TABLE (, 

CoMl'iUUSON OF VARIOUS Suo-CtROUPS 01* TllK ToTM. ExpERUlllN'rAL SM*tPLE 
OX riiE Basis of Avkraoe Point Scoub on Sevcn Sud-Tests of tub 
'P tRM.rN Croup I'fst 


Compnri.son 

Dig. 


CR 

Iloy.<t vs. girls 

A II non-apeed 

17 

2.96 

5,7+ 

I vs. (I 

Girls II Sliced 

19 

2.99 

6.02 

A vs. B 

Girls I non-speed 

13 

2.98 

4.36 


parisons between first and second tests for the same form and same 
conditions of administration do not involve the same subjects. 

Table 7 shows distributions of scores on first and second exam¬ 
inations,^'^ regardless of form or method of administration, for the 

"'“Tt >vill be noted that ihc totals fall short of the 96 for boys nnd 10+ 
for girls making up the 200 children actually tested. In the case of one 
hoy and two girls examined on the first day of the testing program, fewer 
tbnn seven sxih-tests, or a tUflerent bclecVinn, were given, hence these scores 
sverc omitted from the distributions for first tests. One girl was discovcicd 
lo be a ron-rcacler nnd both of her scores were thrown out. Two boys 
had low scores on the first ex.imination beenuse of failure to follow direc¬ 
tions in one sub-test, A change of emphasis in the rending of instructions 
eliminated the difficully of the second test and results on the first examinsv- 
tion were discarded as not representative of the ability of these subjects, 
Two boys were given the same sub-test for the second examination ns for 
the first and the second scocc.s were omitted from the disti'ilnition as being 
probably too high. One boy had helped to score Terman tests for a student 
in practice teaching in the interval hetween bis two examinations, and hia 
second score u as (liscarded as being probably influenced by this experience, 
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TABLE 7 

DrsTRinuiTON or Termam Group Test Scores for Total Experimental 

Sample 



Uoys 


Girl 

s 

Score 

r,* 

If. 

h 

Ih 

113—12+ 

3 

1 



105—114 

2 

7 


1 

95—10+ 

3 

10 

2 

6 

as— 9+ 

1+ 

13 

8 

7 

75— 2+ 

14 

19 

13 

12 

65— 7+ 

16 

IS 

13 

29 

55— 6+ 

20 

IS 

23 

21 

+5— 5+ 

13 

9 

16 

11 

35— 4+ 

3 

1 

18 

U 

25— 3+ 

4 

1 

7 

5 

15— 2+ 

1 

2 

1 


Number 

93 

93 

lOl 

103 

Mean 

69.3 


58.7 

65,1 

SD 

20.5 

mM 

17.7 

18.0 


'^Symliols ar« to be iotcrpicted as follows: 

I, First tcsdng 
ir, Second testing 

», Seven 9ub-Lc8ts (1, 2, 4, 5, 7, 9, 10) 

total expci'imcntfll group. Tlic average score is 6.4- points ])ig]jer 
on tile second test tlian on the first, for both hoj's and girls. Girls 
show consistentl 3 ' lower scores and smaller standard deviations than 
boys. 

In Table 8 are presented tlie results of the complete tests (con¬ 
sisting of 10 subtests) given under conditions of unlimited lime, and 
scored botli for standard time limits and without time limits. Here 
separate distributions have heen made for those subjects who had 
the complete test first and for those who had it as the second ex¬ 
amination; both forms arc represented in each distribution. The 
average scores of tlie two sets of subjects are almost identical In the 
case of boys and also of girls. A sex difference again appears, in 
that average scores and standard deviations of girls' distributions 
are lower than those for boys. 

2. Timfi Records 

The records of time spent on individual items on tile shortened 
test were used as a basis for determining each child’s rate of success- 
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TABLE i 

Disthidution or Team an Group Test Scores for Various Sud-Samples of 
THE Totai. Experimehtai- CJroup 


Scori; 


Hnys 



Cl iris 

— 


Til 

TUI 

run 

TI 

Til 

TUI 

TUII 

170—179 




1 





160—169 

2 


2 

2 





ISO—159 

n 

2 

0 

1 



1 

1 

140—149 

1 

2 

2 

1 



0 

\ 

130—139 

1 

0 

5 

1 

1 

3 

0 

1 

120—129 

9 

2 

4 

6 

2 

0 

5 

1 

110—119 

8 

5 

+ 

7 

2 

0 

2 

3 

IQO—109 

2 

7 

S 

9 

4 

3 

8 

6 

90— 99 

6 

6 

3 

6 

7 

3 

6 

8 

80— 89 

3 

9 

5 

5 

6 

12 

12 

10 

70— 79 

6 

9 

3 

5 

10 

10 

7 

7 

60— 69 

5 

2 

5 

3 

9 

8 

6 

4 

50— 59 

3 

3 

2 

1 

8 

+ 

3 

4 

40— 49 

2 

1 

3 

0 

1 

4 

1 

2 

30— 39 

2 

0 


1 

1 

2 

3 

1 

20— 29 


2 


1 

3 




Number 

13 

SO 

43 

50 

54 

49 

54 

+9 

Mean score 

90.5 

90.7 

99.2 

101.9 

76.2 

76.3 

86.0 

86.7 

SfJ 

31.5 

28.1 

32.2 

30.2 

24,6 

22.6 

24.x 

24.7 


•Symbols arc to be' interpretctl as follows: 

T, Total lest (10 sublcsts) scored on basis of sUiiuIard time 
TU, Total test scored on basis unlimited lime 
y, First tcstiiiK 
11, Second testing 


ful Avork, Before presenting the distributions of these scores it will 
be well to discuss their derivation and the reliability of the speed 
measure. 

Tlie mechanism of the Bristol recorder made it necessary to wind 
the drive motor and the take-up motor before cacli record was 
started. The rate of movement of the recording paper was timed 
hv means of n stop-watch before and after each test, and the record 
was discarded if the ciieck-up showed a change of rate in the instru¬ 
ment during the examination. Two tests were thrown out for this 
reason, and in four instances time records on one or more sub-tests 
liiul to be eliminated because the apparatus was out of order. 

Tlic recording paper was printed with lines one-tenth of an inch' 
aparl and as previously noted, travelled at a rale of three inches 
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per minute, This meant that an interval of two second}^ -was repre¬ 
sented in the space between two lines, and records could be read to 
the half-second by means of a ruler divided into fortieths of an inch. 
Three persons trained and supervised by the writer assisted in the 
work of measuring the distances between marks on the records. 
Two independent readings -vircre made for e^ncl) item> and one of 
the assistants re-read all records where there was a discrepancy in 
the measurements.^'* 

As has already been indicated, it was thought desirable to eliminate 
from each child’s rate score all time spent on items omitted or done 
incorrectly and to consider only time spent on items done coi rectly. 
It was also necessary to restrict the range of items to some extent, 
since the children who worked faster would reach the later and more 
clifficull items in each sub-test and would hence be judged on a 
soinewliat different basis than would the slmvcr children. The 


"Except in rare cases of gross error, all differences in readings were of 
one Iialf-scccnd. Of a total of more than 10,000 item measurements 885 
showed this discrepnncj', and the third reading.<i on these were examined 
in order to discover whether the person making the final measurement 
shewed a tendency to read systematically high or low or to favor his 
own rather than another's rending. In 428 instances the final reading was 
llie same as the higher of ihei first two, in 457 it was etpia! to the lower of 
the first two. In the 742 ca.ses in whJcH the same person made both second 
and third mensuiements, 411 of the third readings were the same ns the 
second /ne.isitrements, while 331 were e<|iial to chose of the first reader. 

Certain irregularities in the records of a fe%v of the children will be 
mentioned, although it is not likely that the speed scores were vitiated hy 
their influence. With about seven per cent of the subjects, from two to 
four successive single items done correctly were timed together instead of 
separately, Since an average of lime spent on all items (lone correctly was 
to be used, the timing of several items togethed should not have introduced 
an error and therefore these items were incliidcti in the score,'!. In approxi¬ 
mately six and one-half per cent of the 200 cases, a child reversed the 
order of attack on the item.s at .some point in the examination. For example, 
instead of doing items 1, 2, and 3 of a given sub-test in that order, the 
subject might have attempted 3 after 1 and then retnrnecl to 2, For two 
subjects out of the 200 it seemed obvious hotli from the time record and 
from observation of the child that work had licen done on tlie omitted ite/n 
both before and after the next one had been attacked. Therefore time 
measures on these items Were not! included in c.ilculati()n of the rale score 
of the two children. In the case of the .six and one-half per cent mentioned, 
however, the Items omitted and returned to later seemed to have been 
overlooked at first, and time measurements on these were included among 
the ones which served as the basis of the speed score. A total of 15 single 
item.s .-id affected were distiibutcd among the lest records of the 13 children 
involved. 
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method used by earlier investitsators (39, 106, 130), that of using 
oiily those items wliidi all subjects answered correctly, results in 
considerable rediictioti of the number of mcastiics and consequent 
loss of reliability. It was therefore decided to use for each child's 
score the number of items he did correctly, but to limit the measures 
under consideration in cadi sub-test to those which were being at¬ 
tacked by at least 75 per cent ot all subjects. It was assumed that 
within this range of difficulty, no serious error would be introduced 
by using slightlj'- different selections of items for each individual's 
time score, On the otljcr hand, more difficult items or those coming 
later in a subtest and attacked by less than 75 per cent of the total 
group were omitted from an Individual’s rate score even though he 
may have dealt with these items successfvdly. To summarize, then, 
a subject's speed or rate score was based upon (rr) items which he 
answered correctly, and (A) items within a linitLed difficnlly range, 
such that tlmy were attempted by at least'75 per cent of the group, 

Reliability coefficients for the rate measures on each separate 
sub-test were calculated by correlating the total number of seconds 
spent on odd-nv\rabei‘ed items with that spent on even-numbered 
items^'^ and raising these correlations by use of the Spearman-Browii 
formula. Tlie cocflicicnts, which are presented in Table 9, were 
calculated for each grade separately. When the two grades are 
compared, the absence of any consistent differences in reliability seems 
to warrant combining these two grades into a single group. 

In tile final calcuhitians, the items from Sub-test 5 were not used 
since so few of the children gave any correct answers to the arith¬ 
metic problems and the rcluibility of the time measurements on these 
items is consequently low. Table 10 shows the number of items 
attempted by 75 per cent of the group, and tlic possible time for 
each sub-test. Since only items done correctly were used for each 
child, most time scores on die separate sub-tests were based on fewer 
items and shorter performance times than are indicated in the table. 
The sub-test reliabilities obtained, averaging between ,75 and .80 
for the different grades and sexes, seem high in view of these limita¬ 
tions. Spearman-Brown reliability coefficients tor rate score on 
Suh-tests I, 2, 4, 7, 9, and 10 combined uve; 

“’Ocld-mimhered items are, of course, the first, tliird, fiftli, etc., done cor¬ 
rectly, nml not necessarily the odd-mimbered ones accordiiiR to the leu 
booklet, 
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TABLE 9 


Spearman-Brown Reliadility Coefficients of Time Mdasuuemp.nts ok 
Items Done Correctly in Seven SuD-TEsra of the Terman Group Test 



Sub¬ 

test 

Higher grade 

No. of Odd-even 

eases r 

Rcl. 

coeff.' 

Lower grade 

No. of Odd-even 
cases r 

Rel, 

coed, 

Boys 









1 

49 

.789 

.882 

45 

.746 

,354 


2 

46 

.696 

.821 

45 

.721 

.838 


4 

47 

.821 

.902 

45 

.832 

.908 


5 

34 

.367 

.536 

37 

,312 

.475 


7 

47 

.643 

.783 

45 

.405 

.557 


9 

47 

,552 

.711 

45 

.590 

,742 


10 

43 

.545 

.706 

43 

.723 

,840 

Gills 






- 



1 

42 

.532 

.695 

SO 

.478 

.647 


2 

44 

.779 

.876 

53 

.563 

,720 


4 

43 

.820 

.901 

52 

.829 

,9C6 


5 

22 

.2+3 

.398 

25 

.205 

.340 


7 

44 

.575 

.730 

54 

,572 

.728 


9 

44 

.582 

.736 

54 

.568 

,725 


10 

39 

.440 

.611 

41 

.650 

.788 

*Probal)le errors for 

the Spearman-Brown 

reliahilily coefliclents, 

com- 

piitcd by Sben's 

i formula 

(126), vary 

from .018 to .17S, 

Wlicii Sub-test 5 

ia left out of consideration, the Ffs'range fiom .018 to 

.085. 





TABLE 10 




Time 

Allowed 

ON Separate Sud-Tests and 

Maximum 

Numher of 

Items 


Avaii.aelc for CAixaJLATioN OF Rate Scsre ON Teuman Test 





Maximum number i 

3l items 



No. 

of 

Boys 



Girls 


Sub- 

miiuite.s 

Higher 

Lower 


Higher 

Lower 

test 

allowed 

grade 

grade 


grade 

grade 

1 

2 


16 

16 


14 

13 

2 

2 


9 

9 


10 

8 

4 

3 


17 

18 


17 

16 

5 

4 


5 

6 


6 

5 

7 

2 


12 

13 


12 

13 

9 

3 


18 

18 


18 

13 

10 

4 


10 

11 


10 

10 


Boys (both grades) .947^.007 

Gii'ls (both grades) .922±.010 

The average amount of time spent on items done correctly on the 
different sub-tests was found for each child. Scores for the upper 
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and lower grades were combined and means and standard deviations 
for the average times on the separate sub-tests were computed, 
AUlidUgh all the disiributions were similar, approximately tlie "nor¬ 
mal” curve, the ranges of the scores were different and tl^e ma[Ti\\tvule 
of the means and standard deviations varied. In order to combine 
all the separate averages into a single rate score, it was necessary 
to take account of these differences lest some tests count more heavily 
than others in the final measure. Table 11 sliovvs the means and 
standard deviations’’^ of the various distributions as well as the 

TABLE It 

Means Aan Standard Deviations op Averaoe Speed Scores dm Separate 
S yn-’»sTs TooiiWER Wmi the Wr.ioim Uskd in Comdinino the 
^Sei'Arate Scores in-ih a Sinci.d Measurh of Hate or 
SuccRSJFUi. Work 


Sub¬ 

test 

No, of 
cases 

M 

Boys 

SO 

Weight 

No. of 
eases 

M 

Crirls 

SD 

Weight 

1 

93 

5.9 

1.7 

(.00 

97 

5.5 

2.7 

1.09 

2 

92 

11.0 

3.+ 

.57 

99 

1J.9 

3.5 

,75 

<!■ 

92 

i.i 

2.+ 


95 

9.1 

2.5 

1,00 

7 

93 

7.1 

2.1 

1.00 

98 

' 7.2 

2.1 

1.50 

9 

92 

5.9 

1.8 

1.00 

98 

5.7 

1,9 

1,50 

10 

90 

15,1 

5.5 

.33 

95 

14.4 

7.9 

.38 


’“Two extreme ineaHiires, one on Siih-icst I for hoys, the other on Sub^test 
4 for gills, were not considered in (iiesc cafciiindons. 

’’^U will lie noted in Table U tUai the luiinUcrs of individuals represented 
in each group again fall short of llic toul number of children tested. 
Kensons for omissions of certnin iiems aiul sub-tests iur various subjects 
have been suggested above but need to be reviewed niul supplemented here. 
For two boys and three girls no Utial rate score was iivallabic because the 
whole shortened test was in some, way invalidntctl, The two boys were 
those who took the same form of tlic test twice, the second one being that 
given under standard time coiiiIition.s. For two of the girls the liinc records 
were not usable because ol failure of the apparatus, and for the other all 
test scores were discarded! because of her reading dilbculty. 

In certain eases .speed .scores on one or mure sub-tests could not be used, 
Approximately nine and one-lMlf per cent of llic total luimlier of subjects 
were afFeeted in this way, four and onc-hnif per cent bccan.se of irregularities 
on the hrst day of testing, and the rest hccau.se of inndei]iiacie.s in the 
appar.'iliis or in the techniiiue of recording. A total of 37 .siib-tests were 
eliminated frotii the record.s of these 19 cliildreii. 

'I'hc mimber of items os> which the final rate score was based svas slightly 
reduced for 29 per cent of the siibjccis by their faihirc to imlic.Tlc oinis- 
sioiia. When n child passed an item, after working on it iiiul giving no 
answer, it was impossible In tell when lie liod actually begun work on the 
next problem, iipced inensurea on a total of 120 items done correctly were 
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welglits used in combining individual averages from the separate 
sub-tests. For the boys, the standard deviations of Sub-tests 1,4, 7, 
md 9 are seen to be roughly equivalent while those of 2 and 10 are 
higher. The weights chosen for these latter two are such tl^at 
the product of the weight and the standard deviation approximates 
tlic sigma of tlie other four distributions. In the case of the girls, the 
standard deviations of scores on Sub-tests 1 and 4 were used as the 
basis and weights were assigned to render the others equivalent. In 
finding each subject’s final score the sum of the weighted averages 
was divided by the number of sub-test.s involved. 

Table 12 gives the distribution of the number of items on which 


TADLB 12 

DiminuTioNS or the Numoer of Items Skrvino as a Basis for the Rate 
OF* SuccESSFUi. Work 


No. of items 

Boys 

No. of cases 

<JirIs 

70-74 

4 


65—69 

♦ 

2 

60—64 

10 

4 

55—59 

S 

9 

50—54 

13 

11 

45—^9 

14 

16 

40^4 

15 

17 

35—39 

14 

11 

30—34 

5 

6 

25—29 

3 

14 

20—24 

0 

2 

15—19 

0 

3 

10—14 

2 


5— 9 

2 


Total number of cases 

94 

101 


tile rate scores were actually based. It will be seen imnicdiatcly 
that a few of the scores are based on a very small number of items, 
hence that some of the children arc much less reliably measured in 
respect to speed of successful work than are others. The scores for 
these subjects were retained since theii exclusion would not materially 
alter the results. Tabic 13 sIiovto the distributions of the measures 


thus lost to the records of these 58 children. In a few instances one or 
more of the items done correclly by a Kivcn subject were improperly timed, 
hut only 2C items were eliminated on this account and these were distrilnited 
among the records of 11 children representing about four and one-half per 
cent of flic total .sample. 
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TABLE 13 

DlSTRiaUTlOK OF SplillD SCOHRS 


WciglitecI average of number of sccondii spent on items done correctly. 


Score 

Hoyi 

Qii'Is 


1.0— 3.0 

l 



4,0— 4,9 

h 

2 


-■5.0— S.9 

23 

6 


6.0— 6.9 

24 

14 


7.0— 7.9 

18 

24 


8.0— 8,9 

16 

19 


9.0— 9.9 

4 

14 


10.0—10,9 

2 

5 


11,0—11.9 


9 


12,0—12.9 


6 


13.0—13.9 


1 


14.0—U,9 


0 


15.0—15,9 


1 


Number 

94 

101 


Mean score 

6.6 

8,4 


SD 

1.4 

2.1 


Ouclliciunc of variation 

2.1 

2.5 



of rate of successful work lOKCtltcr with the mcjins, stniidai'd devia¬ 
tions .anJ coefficients of variaijon for tlic two sexes. Tlic girls tend 
to he a little slower than the hoy-s and to show greater variability 
in the speed scores. 

3. RdtUigs of lielmvior in the Test Silnntion 

Altliouffli no use was made of the ratings for that portion of the 
study presented here, something maj' he said of the general character 
nf the di.stributions and of the value of ratings as made under the 
conditions of tin's investigation.*® 

For each separate item of bchavioi, the average rating falls at 
4 or 5 on the seven-poiiit\ scale for both sexes and for both first and 
second test. Little difference is found between distributions of 
ratings made on the same trait on the two occasions. This may 
indicate consistency on the part of the rater, or of the individual 
subjects, or both. On the other hand it may show only that, in a 
fairly large group, distributions of ratings for the total sample made 
at different times show the same general shape. There appear to be 


"See Appendix .■/ for rating sc.ak*. 
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FIRST TEST 
SECOND TEST 


A 

BORFD-INTEREISTED 



c 

EFFORT 

SLIGHT-STRONG 



E 

EASILY SELF 

EMBARRASSED-POSSESSED 


B 

EFFECT of Failure 
INHIBITIVE-STIMULATIVE 



D 


EXECUTION of TASK 
SLUGGISH-OU^CK 



F’ 

TENSE-RELAXED 



FIGURE I 

Sample Distripution of Ratings Obtained during Administration of the 
Terman Group Test 
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no outstanding differences in the curves for boys and girls. Rather 
there is general similarity in range and shape of most of the distri¬ 
butions and close agreement as to those traits which weie not atle- 
quatcly r5\tcd. 

It is to he reniemljcicd that the items of the scale were taken 
from one which had already been used successfully In individual 
testing situations with preschool cliiUUcn. At least four of the 
tVivits—those concerned with interest, eagerness, response to difh- 
cultj'i and cffccl of failure—could not he satisfactorily rated under 
the conditions of the present experiment, the great majority of the 
ratings falling at the middle or average level of the scale. Graphs 
/} and B in Figure 1 Illustrate thin point. 'Die fact that there Avcrc 
no extreme cases at the lower end of the scale and hut few at the 
higher end for both interest and eagerness is probably a reflection 
of the group's fainiliarily with and rather nonclialant acceptance of 
the test situation. The bundling of ratings on rcspoii.'ic to difficulty 
and effect of failure at the mnldlc level Is undoubtedly due in part 
to tlic nature of the test itself. Tlic cliild, once started on a sub- 
test, proceeded to the end without interruption from the examiner. 
In the presentation and performance of the tasks tlicie was none of 
the exchange of conversation which charactcri/.es the more typical 
indiviilual testing situation. There was no obvious demonstration 
of Inability to respond and little possibility of immediate recognition 
of all failures either by child or examiner. U seems likely that 
under these circumstances the subjects were less impressed by the 
difficulty of the items and less aware of failures than they might 
have been if another instrument had been used. 

In general, use of the group examination reduced the oijportunity 
to observe teat behavior since it resulted in the narron’ing of the 
performance to that appropriate for a pencil-and-paper test. Al- 
though ratings on effort and facility of performance show a fairly 
good spread, it was felt that these a.spccts of behavior were less satis¬ 
factorily rated than were those concerned with the child’.s response 
to the general situation. Graphs C, D, E, and F in Figure 1 
show distrilmtions of ratings on traits from these sections of the scale, 

4. Short Sample Records 

Another set of data, interesting as descriptive of the group, arc 
those obtained from‘ the .short sample records. A.s has been .stated 
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befoi'C, these iccorcls were tnlceii during only one of tlie examinations 
so that no estimate of their consistency is availahle. Table 14 

TABLE 14 

DISTRIDUTIONS OF THE ToTAU EXPERIMENT, \I. GrOUP AcCOaOING TO THE NUM¬ 
BER OF 30-SncoNi) Intervals in Which Various Tvpes of Heuavioii 
Were Noted 


No. of 


Type 

of 

movement 



Yawn, 



inter- 

Body 

Lii 

mb 

Hand 

F 

ace 

slffh 

Vocal. 

to E. 

vals 


G* 

B 

G 

B 

G 

B 

G 

B 

G 

B G 

B G 

0— 4 

56 

73 

11 

22 


S 

58 

70 

96 

92 

94 101 

80 89 

S— 9 

21 

22 

13 

24 

1 

8 

16 

19 

9 

10 

1 

li 10 

10—14 

a 

4 

17 

21 

12 

13 

£ 

£ 

1 

2 

1 

4 4 

IS—19 

7 

5 

13 

15 

10 

15 

7 

6 



2 

1 

20—24 



19 

12 

22 

17 

5 

1 



1 


25—29 



14 

5 

9 

9 

1 






30—34 

i 


4 

3 

14 

12 

1 






35—39 



5 

2 

9 

10 






1 

40—14 





7 

6 







45—49 





2 

4 







50—54 





3 

1 







55—59 





4 

I 







60—64 





3 

2 







65—69 






1 







Number 

96 

104 

96 

104 

96 

104 

96 

104 

96 

104 

96 104 

96 104 

Mode 

2 

2 

22 

7 

22 

22 

2 

2 

2 

2 

2 2 

2 2 


*B—Boys; G—Girls. 


shows distributions for both boys and girls of the number of 30- 
second Intervals in wliicli various types of behavior were observed 
during the actual progress of the test. In taking the records, more 
specKic notation was made of the kinds of behavior observed and 
these were later classified under the headings shown in the table. 
Face movements, for example, included frowns, grimaces, biting of 
lips, and tlie like, while under hand movements were listed such 
items as picking at the paper, twirling the pencil, and so on. Limb 
movements included changes in position of leg or arm or shrugging 
of the shoulder, and body movement covered all shifts of general 
bodily position. Sex differences are clear only in the case of limb 
movement, where boys show greater restlessness than do girls, but 
tlicrc is .1 tendency for the boys to make the top scores in most of 
the different types of behavior noted. 
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5. Answers io Questions 

As was mentioned in the section on procedure, certain ciucstions 
were asked each child at the time of the complete test given under 
unliniitctl time conditions. Answers to the question, ‘‘lioto do \;ou 
like this kind of a tesif", were rated on a five-point scale the middle 
point of which represented an indifferent or iion-coimnittfil response, 
Results from the ciuestion are presented in Tabic 15 according to the 


TABLE IS 

Distribution of Answehs to Question ; 
"How da, you like this bind of /tiftslf” 


]?csponse 


Per ccnl of cnse.s 


Asked on 
first lest 

Asked on 
.second lest 

Total 

group 

Likes very much 

10.5 

3.5 

7.2 

Likes 

29.5 

25.6 

27.6 

IildilTereilt 

52.6 

57.0 

5+.7 

Dislikes 

5.3 

12.8 

8.8 

Dislikes very much 

2.1 

1.2 

1.7 

Tolal 

100.0 

lOO.l 

100,0 


per cent of children giving each kind of answer. It will be re¬ 
membered that roughly hall the group had the complete test as the 
first examination while the rest had it as the second. Tlie per cent 
of giving each answer is presented separately for these two sub- 
groups to reveal any differences in the responses of cliildren who 
had had previous expcricacc with the alternate form of the same 
test. Fewer cliildren profess to like the test very much when they 
are asked on the occasion of the second* cxainination and more admit 
to disliking it, hut tlie distributions are essentially the same and 
do not differ much from the percentages representing tlic responses 
of the total group. 


TABLE 16 

Distribution of Answers to Question: 

"iVould you rflfher fair it alone like this or ivitli the ^nvJtoIe clossf" 


Response 

Per cent of cases 

Alone 

dS.l 

liullfTcrcru 

+5.7 

Group 

11.2 

Total 

100,0 
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Table 16 shows the per cent of tho total group prefevring to take 
tests alone or with the group or expressing indifference in the mat¬ 
ter. It is likely that the smallness of the percentages expressing 
preference for the group situation or admitting dislike for the test 
is due in part to the subjects’ politeness or to their willingness to 
conform to tlie conditions presented, 

6. Standard Scores fnin Inidligcnce and Achievement Test! 

Standard scores on a variety of intelligence examinations and on 
the Stanford Achievement Test were available for the 196 subjects 
who were members of the adolescent study group. In calculation of 
these scores the mean of tlie distribution for each test was given a 
value of 50 and individual scores were expressed in terms of their 
distnncc hom the mean in standard deviation units, 10 points on 
the scale being equal to one sigma. Since these scores arc used in 
some of the calculations to follow, a list of the tests and the dates 
of administration are presented in Table 17. 


TABLE 17 

TCSTS AnMINtSTL'REO TO EXPERIMENTAL GROUP WITH DaTRS OP 
Administration 



Higher grade 

Lower grade 

CAVD point score 
(2-hoiir test) 

Spring 1932 

Fall 1932 

CAVD level score 

Spring 1933 

Fall 1932 

Kuhlmann-Anderson 

Fall 1932 

Spring 1933 


Fall 193* 

Spring 1935 

St.Tnford -Binet 

Spring 1933 


(short scale) 


Fall 1933 

Stanford Achievement 

Fall 1932 

Spring 1933 

(Forms V and IV) 

Fall 1933 

Spring 1934 

Ucadirg and 

Fall 193+ 

Spring 1935 

Arithmetic 

Fall 1935 

Spring 1936 

Terman Group Test 

Spring 1935 

Pall 1935 

(Forms A and JJ) 


. 


B. SPIiKD AND Al^TUDE IN INTELLIGENCE TeST PERFORMANCE 

In order to investigate the relationship between speed and altitude 
as defincci and measured in the present experiment, the speed score, 
representing rate of successful work on one form of the Terman 
Gronfi Test, was correlated with the point score obtained in the 
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other fon'n of the same examination under conditions of unlimited 
time. It could, perhaps, be arjrucd that tliis latter measure is not a 
pood indicatiotj of altitude since the Terman test is designed for 
administration under conditions of limited time and mipht not con¬ 
tain items diftievdt enough to he an exhaustive measuve of level of 
ahilitp. It was assuiticd, however, that since the examinntion is in¬ 
tended foi' use with students from grades seven to twelve, it would 
constitute an altitude test for low sevcntli graders when given in 
such a manner that each child could attempt every item. 

Further measures of level of ability were available and were cor¬ 
related with rate of successful work. The .shortened Stanfovd- 
Binet scale was admialsteretl in the same semesters as tire Terman 
test, and level scores from the CAl'D examination had been obtained 
for most of the group within the year preceding the testing for the 
present study. The first of these lays little .stress on speed of 
pei'forniancc, tljc .second is designed for adiiiini-stration widmut time 
limits. 

Correlations were computed by the product-moment method and 
are presented in the upper half of Table 18, while related statistii'.il 
constants are to be found in Table 19. Probable errors ranged from 
,066 to .069. The lelationsUips revealed arc slight, in uo case equal 


TABLE 18 

Correlations DETWEiiN Rate of Successfui. Work and Scoai; on Various 
Tests of lNi^M.ifiENcE for the Experimental Group 



Sea re 

Test 

Boys 

Girls 

Tc.sta 

u.sed 

incdiod 

r 

r 

Altiliule tesls 





Terinon Group Test 

Point 




(unlimited time) 

score 

Individiinl 

.158 

.096 

Stanford-Binet 

Mental 




(short scale) 

age 

Iiulivulual 

.167 

.158 

CAVD 

Standard 




(level) 

score* 

Group 

.22-I- 

,147 

Speed tests 





Termor Group Tc-it 

Point 




(standard lime) 

score 

Individual 

.345 

,270 

JCublmann-Andersoii 

Mental 





age 

Group 

.386 

,188 

CAl'D 

Point 




(2-honr test) 

score 

Group 

,410 

.192 

•This w.va used rather 

than the 

level score becaURc 

of irres 

iilarity in 


dates of testirR? the higher and lower grades. 
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TABLE 19 

Statistical Constants for Altitude and Speer Tests 


Tests 

^core 

N 

Boys 

M 

SD 

N 

Girls 

M 

SD 

jlllitn/ie tests 

Tcrman Group Test 
(unlimited time) 

I^oint 

91 

lOl.l 

30.9 

101 

86.7 

24,9 

Stanford-Binet 
(short scale) 

AIA in 
years 

90 

n.2 

1,2 

99 

12,8 

1.3 

CAVD 

(level) 

Stand. 

90 

50.0 

9.4 

99 

49.3 

9.9 

Speed tests 

Terman Group Test 
(standard time) 

Point 

91 

90.9 

29.1 

101 

7G.6 

23.8 

Kuhlmann-Andersou 

MA in 
years 

94 

12.3 

1.1 

99 

12.2 

,9 

CAVD 

(2-hour teat] 

Point 

90 

151.7 

26.i 

96 

144.9 

25.7 


to four times tlicir probable errors, but the coefficients are con- 
sistentlj' positive and uniformly larger for boys. Tlie correlation 
plots were arranged so that a positive coefficient indicates a positive 
relationship between higli score and fast work. In view of these 
results it may be stated that the relationship between speed and 
altitude as determined in the present study is slight but positive. 

It tv/IJ be remembered that dte /nve-vtigatron of the speed-altitude 
relationship grew out of a consideration of the relative merits of 
individual and group tests, the assumption being that the former 
were more likely to be tests of altitude, the latter, tests of speed, 
The findings so far indicate that introduction of the speed factor 
into the testing situation would not lead to added validity of an 
Intelligence test, but it is yet to be determined udjetlier time limits 
actually reduce the validity of such an examination. 

Scores were available on three “speed" tests of intelligence. The 
first of the.sfi was the Terman Groufi Test admini.stercd under con¬ 
ditions of unlimited time but scored according to progress at the 
end of the standard time allowance. The objection iniglit be made 
that this score vva.s not represcnLitivc of performance on a "speed” 
test since the subjects were not working under a time limit. At¬ 
tention is called to the revised Instructions for the test, described 
above, and to con elations, to be reported later in another connection, 
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of ,848 for boys amf .831 for girls/® between poiiu scores in standard 
time on clilferent forms of tlic sante sub-tests administered with and 
without time limits. These correlations arc taken to indicate that 
children maintain a soiiicwliat similar rank order for scores ob¬ 
tained in a Kiven time whether or not they are working under an 
announced time limit. 

Other “speed" test scores consisted of mental ages lioin the 
Ktililmann-Aiuleraon examination and point scores obtained from the 
CAVD witliiii a 2-ltour time limit. 'Fire former had been adminis¬ 
tered six months before the present experiment, the latter, one year 
before. Correlations of the rate score with these measures and with 
the point score from the Terman Group Test under standard time 
allowance arc presented in the lower half of Table 18. Ihohablc 
errors for the coelTicienls vary between .059 and .066, 

These correlations show the same trend as was revealed in the 
coaaparison between rate and altitude scores but arc higher dun the 
latter, all cocflicients for boys and one of those for girl.s being statis¬ 
tically significant, Rate of successful work is tluis seen to bear a 
small hut positive and consistent relation to scores on “speed” tests 
of intelligence. To a certain extent, the faster a cliild wniks, the 
liighcr will be his score. The relationship is so small, hoAvover, as to 
point to the influence of many other factors beside speed in deter¬ 
mining score on such exaniiiiatiuns. 'riiereforc, rvliile a cliild might 
be penalised to some extent by lime limits on this sort of test, his 
score Avouhl probably not he completely misleafliiig as an indication 
of intelligence. 

Further evidence that scores on a so-called speed test result in 
about the same ranking in rcs)Aect to intelligence as do scores on an 
altitude test is furnished by the correlation between score on the 
complete Terman te.st within standard time and tiic unlinnied-tiine, 
or altitude, score.These cocflicients arc as folloAA’s: 

Boys .958 ± .006 

Girls .9*10 ± .008 


’"These coetficicnls were olilaincd by corrclntinfr seme on seven sii''-lests 
of tbe fust examination Avitb score' on seven siiivlcsls nf ibc scroni'. Pain's 
earned within the standard time limits were used, but for caeli sni'iect one 
score wns obtained wlieii the test was bcinij adiiiinistci-rd under •(ntu'ard 
timing conditions, (he other Avhilc it was iKinK givea with unlimitefl time. 

'"These two seorc.s were obtained at die same .silting. 
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Granting tliat the magnilude of the correlation depends in part on 
the fact that some of the same items are involved in both scores and 
tliat these two measures were obtained at the same sitting, it is still 
true that if a child's score is cut down to that which he obtained 
within the standaid time limit, his rank is about the same as it is 
when determined by score in unlimited time. 

It will be noted that raw rather than corrected coefficients of cor¬ 
relation are presented in the comparisons in Tabic 18. In view of 
the high reliabilities of the measures used, this procedure seems justi¬ 
fied, The Spearman-Brown reliability of the measure of total time 
spent on items done correctly on the Terman Group Test was over 
.90 for six sub-tests combined, and it is reasonable to suppose that 
tlic rate score, representing a tveighted avcrapi of these measures, is 
equally reliable. Thorndike (144, p. 570) estimated the self-corela¬ 
tion of the total CAVD- score to he near .95 for a group of 144 
pupils in a sixth grade. Assuming that tlie coefficient might be some¬ 
what lower for the sexes separately and for the CAVD under re¬ 
stricted time, it is still likely that both the CAVD measures here 
used are highly reliable. As will be reported later, the Spearman- 
Brown reliabilities for the two Terman test measures arc .90 or 
above. The reliability of the Stanford Revision is variously given 
as from .80 to .95 (53, p. 10). ICuhlmann has not presented reli¬ 
ability coefficients for the Kuhlmann-Anderson examination, but 
Greene and’ Jorgensen report I't to 6e an ^unusuai'^y rci'i'iiffi'e measure¬ 
ment of mental ability*’ (61, p, 267). 

Terman scores in standard and unlimited time are based on the 
10 sub-tests of one form of the complete examination, while rate 
scores are derived from six of the sub-tests of another form adminis¬ 
tered at nrrotlicr time. That this does not affect the rcsult.s sig¬ 
nificantly is suggested by the correlation between rate of Avork and 
point score on the same sub-tests from which the speed measure was 
derived. These coefficients are closely comparable to the ones found 
between rate and Terman score for the complete test in standard 
time and are as follows: 

Boys .341 it .062 

Girls .317 ± .061 

The results reported on the rclation.diip between rate of success¬ 
ful worlc and scores on intelligence test appear to be independent of 
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test content or method of administration. Speed as mcasiired on 
items of the Tevmaix Group Test is no more closely related to total 
score on this examination than to score on tlic otlier standard tests, 
the implication bcinjj that the rate measure is not exclusive to the 
Terniiin test. The f'cner.-il conclusions arc the same wltetlicr scores 
obtained tJirQuy;h individual or Hirmiph procedures arc con¬ 

sidered. 

That rate of successful work is a measure distinct from amount 
of time needed to complete a test is demonstrated by the correlation 
obtained between the speed score and niiinbcr of seconds taken to 
complete six sub-tests under conditions of unlimited time. The 
coeflicients arc as follows: 

Hovs .677 rt .039 

Girls .663 zt .038 

Tlie.se coirelations indicate that some subjects whose rate of suc¬ 
cessful work is fast take lonucr to finish, probably bccau.se of time 
spent on items done incorrectly or on items woikcd on but not 
answered, whereas some slow workers take a relatively short time 
to complete the total test because of hurried or uncritical attack on 
items Jiot answered. 

Ilefore summarizing the findings on speed and level in intelligence 
test perforiiiaiice it will be pertinent to investigate tlic rcliabilit)’ and 
viiliditj’ of the 'i'erman Group Test when given as a timed tc.st and 
when employed as a measure of altitude. Spcarman-llrown Tcli- 
ability coefficients based on odd-even correlations were calculated for 
the Terman point scores of 58 boy.s and 68 girls and are presented in 
Table 20.'^ The .scores used arc tliosc obtained in standard and in 
unlimited time when the subjects were working without time restric¬ 
tions, lienee they represent first test .scores for about half the group 
and second test scores for the rest. The coefficients are all of the 
order of .91 and have probable errors between .021 and .025. There 
is no evidence here that an examination administered with time limits 
is less reliable than the same test would be if given as an altitude 
test. 


‘■^This snb-group of ihc lofal sample wa.s malclicd witli anollicr Kroiip of 
children for purposes of .1 study on social facililation. Comparison bclween 
tile total cxiierimciual group and this suh-sainiilc revealed no l.irge, sig¬ 
nificant, Or consi.s(ei)t difrerencc.s hchveen llie two. 
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TABLE 20 

Reliadii.ity and Vaudity of the Terman Group Test Administered with 
AND without Time Limits 


Coefficient 

Standard 

Boys 

Terman 

lime 

Girls 

Group Test 

Unlimited 

Boys 

time 

Girls 

Spe.Trm.an-Br(nvn 
reliability coefficient 

.917 

.910 

.906 

.91S 

Validity coefficient 
with composite of 
intelligence test scores 

.803 

.799 

,802 

,807 

as criterion 

Validity coefficient 
with composite of 
achievement test scores 

.836 

.790 

.856 

,804 

as criterion 






The v.'ilidity coefficients were obtained for die total experimental 
firoup, with some I'cduction in the number of eases flue to incom¬ 
plete records for a few of the subjects. Two criteria for validity 
were set up, the first being a composite of standard scores on four 
intelligence tests acimiriisterej over a period of si.v school terms. The 
measures used were the CAJ'D given in limited time, the Stanforcl- 
Ihnet, find tavo scores from the Kuhlmann-Anderson test, wliicli 
meant that group and individual, speed and non-speed conditions 
were all represented. Dates of administration for tliesc tests are 
included in the section on presentation of the data. The average 
standard score in the four ex-tminations was correlated with standard 
score on the complete Terman Group Test obtained in limited and 
in unlimited time. 

Tlie second criterion of validity was based on standard scores 
from four administrations of the Sluiiford dchieveuient Test, The 
reading and arithmetic sections of this examination were given every 
year for four years, and the standard score for each section for a 
giVe/i year rejiresents an average of performance on Forms J and JV. 
Yearly standard scores for reading and arithmetic were averaged 
separately, and tlie mean of these two final scores was used as the 
composite achievement meavSurc, being correlated with standard score 
on the Terman test earned witli and witliout time limits. Spearman- 
Brown reliability coefficients were available from the Institute records 
for each year’s average score on Forms V and /F for reading and 
arithmetic combined. These coefficients, reported for the sexes sepa- 
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r;itcly, range fioin .941 to .972 find arc batjcd on scores of the mem- 
hers of tlic adolescent sample and their chissmates, numbers of cases 
varying from 154 to 165, 

The validity cocflicirnts, ^vl 1 ich have prnlrablc errors of from .019 
to ,025, are presented in Table 20, and statistical constants related 
to the criteviiin measures arc presented in Table 21. When deter- 

TAHLF. 21 

STATimcAi, Constants kok SrANtkUi) Score CoMi’ojtiTEs Siirvinc as ‘VAimiTY 

CRlThlUA 

Boys Gills 

No. No. 

Mcnsiire cascji Mean SI) cases Mean SD 

Iritclligcnco composite 90 49.5 9.2 102 49.4 8,8 

/tehicvonicnt toinposlie 90 49.4 9.1 102 49,6 8.S 


mined by comparison witli other intelligence tests, tlic validity of tlic 
Termnn Groii/) Test is the s-imc wlicther time limits arc aiiplied or 
not', nil coclTicients being close to .80. Wlien determined by com* 
pai'isoii Avith acliicvcment scores, die results arc the same, although 
the cocfiiclcnts for boys arc a little liigber than those for girls. i Clear* 
ly there is nothing to be gained either in reliability or validity by 
extending the time allowance on this test standardized for use with 
time limits. 

To summarize briefly the findings of this section of the study, it 
may be said that the relationship between rate of work on an intelli¬ 
gence test and level of ability is insignificant but consistently posi¬ 
tive. The relationship between speed of performance and score on 
a test of intelligence administered with time limits is positive but of 
small degree. It does not permit the assumption that the score on 
such an cxatniciatlon is primarily an indication of rate of work 
rather than level of ability. When die same test is given with and 
without time limits there is no evidence for greater reliability or 
validity of scores obtained in unlimited time. 






V. SUMMARY AND CONCLUSIONS 

Consideration of the general problem of the relative merits of 
group and individual intelligence testing procedures led to analysis 
of factors which might influence performance in die two situfitions. 
Among the factors discussed, that of rate of 'woilc was selected for 
further study because of conflicting findings from other investigations. 

Two hundred boys and. girls in the low seventh grade acted as 
subjects for the present experiment. Both forms of tlie Tevman 
Group Test were administered to each child as individual examina¬ 
tions, one without time restrictions and one with the standard time 
limits, During the latter test, the time taken on each individual 
item was recorded for every child so tliat a measure of rate of suc¬ 
cessful work was available for all subjects. 

One of tire criticisms of the group testing procedure Iras been 
that the restrictions of time usually necessary when sulrjects ai'e 
examined collectively penalizes the slmv but able thinker. There 
are those, however, who claim that tire able worker is the fast 
worker, hence that imposition of time limits should not affect scores 
on tests of intelligence. Experimental studies designed to attack this 
problem of the relationship between rate and level of mental ability 
have led to conflicting results, some showing a fairly high relationship 
between the two, others showing little or none. 

The studies bearing most closely on the present problem may be 
criticised for several reasons; (a) inadequate measures of speed and 
altitude; (i) heterogeneity of the sample; (r) narrowness of the 
function tested. The present study was designed to yield an ade¬ 
quate speed measure based on performance on a standard test of 
intelligence and an altitude measure derived from the same examina¬ 
tion. The speed or rate score was computed on the basis of the 
average amount of time spent on items done correctly while the 
altitude measure was the score obtained when all time limits were 
removed. The rate score was correlated with this and other alti¬ 
tude measures to show the relationship between speed and level of 
mental ability, and with scores on so-called speed tests of intelligence 
to indicate the relation of rate of successful work to score on this 
type of examination. With composites of intelligence and acliicvc- 
jnent tests as criteria, the relative validity and reliability of tlie same 
test given with and without time limits was investigated. Results 
are as follows: 
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1. Rate (if successful work as measured liy average amouut cf 
time spent on items done correctly on llie 'rerman Group Tesi bears 
an insigni/icant but consistently positive relationship to altitude as 
measured by this and other tests of intelligciicf. Correlations range 
from .()96±.069 to .224±.066 and arc slightly liiglicr for boys than 
for girls. The results appear to he indciiendent of test content and 
mctlind of ndmiiiistration and lead to the conclusion tliat wliatcvcr 
relationsliiji docs exist Irctweeii speed and altitude is positive. 

2. Correlations hetween rate of successful work and .score on vari¬ 
ous “speed” tests of intelligence, including the Terman examination, 
range from .18H±.066 to .41Q±.(I59. Again the coefficients arc 
slightly higher for boys than for girls. Results arc independent of 
test content and method of udministration and indicate a small, posi¬ 
tive, and for boys significant, relationship hettveen rate of work and 
score on <a "speed” test. The cocflicients are too small to indicate 
that such examinations arc purely speed tests. Tlic conclusion is 
that on the average the influence uf lime restrictions is fairly 
negligible. 

3. Ncitlicr t))e validity nor the reliability of i)ie Terman Group 
Test, as determined in the present investigation, is affected by ad- 
ministcrinii; the examination without time limits, U may he coii- 
cludcd that the validity and rcliabiliiy of this particular "speed” test 
of iiUelligcnce is not adversely influenced hy the fact thut it is ad¬ 
ministered with time rc-strictions. 

The conclusion frcrui the present study which is significant for 
p.sycliological theory is that which concerns speed as a factor in 
intelligence. Tliis investigation lends siipjxirt to the theory tliat 
speed and level of mental ability are related; the rcl’ilionship, al- 
rhoiigli positive, is of a low degree. From tlic point of view of men¬ 
tal test technology there is little indication that standard group tests 
place an excessive premium on speed of performiincc. 
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APPENDICES 
Appendix A 

RATING 

1, Coiiprralivruesi; 

1.1 AtLiPide lownrd examiner: 

Negative—friendly - 

ReLieent—garniltnis - 

1.2 Atiitiide toward simaiion: 

ll/jred—infcresietl -- 

Sullen—cheerful- 

1.3 Altitude toward task: 

ll n w i 11 ing—ea go r - 

2, Ejfort! 

2.1 Intcnsily of effort: 

Slight—strong - 

2.2 Maintenance of effort: 

Easily dlscourngcd—persistent- 

2.3 Variahilliy of effort: 

Variable—consistent _ 

3, FflcHily: 

3.1 Contpiehension of task: 

Slow-?\vift- 

3.2 Execution of task: 

Sliiggisli—«|uick - 

3.3 Method of pcrfounance: 

Random—systematic - 

4, hthihUiou: 

4.1 Shyness in situation: 

'I'imul—unreserved - 

4.2 Einmiona] tension: 

Tense-ielaxcd - 

4.3 Inertia in specific responses: 

Hesitant—confident - 

4.4 Response to difliciilty: 

Defensive—aggressive - 

4.5 Effect of failure; 

Iiihlbitive—.stimulative - 

5, Poisr; 

5.1 Physical poise: 

Fidgety—cpiict - 

5.2 Mental poise: 

Easily embarrassed—self-possessed 

6, /lUniiioji: 

6.1 Dlstraciibility: 

Di.straclible^—single minded - 








DEFINITIONS OF POINTS ON RATING SCALE 
Code number of trait 
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Appendix B 

Revised iNsTkuc'iiONs for the Terman Group Test 

1. Shitrlriieil Test, Standnrd Time 

Here is a test lo see wlinl pupils cait <]o, Hoii’t open it 
until I (ell i’on to. Now fill in your name on the top line 
of the first past. 

Listetv cM’cfvUy to wUat you arc tuUl to do, DQct’t begio 
until I any "Ga," Wlicii I say “Step” you must stop in- 
.sinntly. Cn .is fast ns you ran without jiurryiiifr. Try each 
([iiestion in the right order, but don’t spenil too nnicK time 
on one you don’t iniderstand. If it’s rcnlly too hat’d to do, 
rnnkc a circle nroiind the number and go right on to the next 
one. 

Now U'rii over the page lo Test 1 aiul fold your hook hack 
this way. 

(Directions for the scpnrnic suhtesis were not dinnged ex¬ 
cept for insortitm of the sentence “Remember lo dr/iiv a circle 
around the numbers of the ones that are realty loo hard to 
tlo^‘ before the signul to begin.) 

2, Total Test, Uttliuuted Tune 

(Same as nhovc except for omission of ihini sentence of 
second pacagtapU.’ Uuicuctlonx to citdc unmlicia ware not 
given before each .separate siibtcst hikI the subjects were not 
stopped nt the end of the standard time nllownncc.) 

3, Group Test for Matched Conlrol Sample 

Here la a teat to see whnt pupils can dn. I will give each of 
you a test book. Do not open it until 1 tell you to. 

Now fill in yoiir name on ihc top line of the first page. 
Attention. Listen carefully to wUnt you nre told to do. 
Ask no ciiiestions. Do not look at your ncighlioi to see what 
he does. Do not begin until I say “Go’^ When I say "Slop'^ 
you must atop instantly and hold your pencils up. Go ns fast 
as you can without hurrying. Try each tjnestion in the right 
Order, but don't spend too much time on one you do not iindcr- 
st.md. If it’s really too hard to do, make n circle around 
the mimbcr and go right on to the next one, (Rest of direc- 
tiocia aa in innminl.) 
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I. iNTRODUCnON 


The reaction of children to pictures has long been utilized in 
intelligence tests as an index of apperceptive maturity, regarded from 
the point oi view of the level of intellectual function represented. 
More recently, another use of pictures has been developed in con¬ 
nection with the study of personality differences revealed in apper¬ 
ceptive responses, as in the Murray Thematic Apperception Test (8). 

The present study involves an analysis of the responses of 77 pre- 
scliool children to each of a series of 15 pictures. The pictures were 
prepared not as items for the measurement of mental ability, but 
witi) the purpose of providing material relevant to an "individiiars 
private world of meanings, significances, patterns, and feelings” 
(Frank, 3, p. 402). This “projective” function was sought by 
selecting topics approximating the life experiences and interests of 
preschool children; situations were included which presented possible 
interpretations in terms of conflict, jealousy, fear, aggression, etc. 
Consideration was also given to the criteria proposed by Symonds 
(10) for the solcctioji of pictures in projection studies; these include 
the requirements that the picture sliall present a minimum of detail, 
shall be vague in theme and incomplete in content, and sliall present 
characters with wliom the experimental subjects can readily identify 
themselves. 


323 




n. EXPERIMENTAL PROBLEM 
A. Statement of Problem 

Although the writer’s purpose was to develop a technique for use 
in projective studies of young children, the present report deals 
only witli preliminary results considered from a normative point of 
view, and without presenting evidence as to the clinical validity of 
the technique. Writers in this general field, with high hopes for 
the diagnostic effectiveness of a specific projective method, have some¬ 
times failed to report results from a normal sampling against which 
clinical data could be evaluated. This study, then, is concerned 
with the first steps of (r/) developing a procedure aiul (i) present¬ 
ing !i normative background for subsequent work. 

B. Exprrimrntal Materials 

Figure I shows a photograph of the first picture, a colored back- 



FIGURE 1 


ground painting of n large table set for a birthday party. Ac one 
side of the table are six movable cut-out figures, and on the table 
are two movable gift boxes. The size of the picture is 11 by 14 
inches; the children’s figures are five inches in height, and the adults 
figures 8/2 and 7>L( inches in heiglu. In picsenting this picture to 
tile child, tire examiner remarks, "Lei's pretend it's someone's birth¬ 
day . . . whose birthday is ilf" After one of the figures has been 
chosen as having the birthday, the question is asked, hriiu luill come 
to the parlyf" This is followed by the questions, "If'lmi will {s)hi’ 
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find in ihis box?" (pointing to the square box), and ‘'What yjiU 
(s)he find in this box" (pomu’ng to the /ong box). 

Figure 2 illustrates a picture (living room opening out-of-doors), 



FIGURE 2 


with three movable figum (boy, girl and dog); Figure 3 a child’s 
bedroocn opening into another bedroom, with moveable figures of a 
bed, children, and a ball, and of two adults placed beside the picture; 
and Figure 4 an outdoor playground with movable figures of children 
and a ball, Figures 2, 3 and 4 are introduced with the question, 
"JVhai is this picture about?" and aftci’ rids has been a/iswcred, 
"Gan yon make another picture?" Figure 5, the last in the series 
of colovcd background pictures with movable figures, is presented 
with the questions, "Whose plai'-room shall tue call this?" and 
"IFhat doss {s)he ivant from the shelvesf" 

Figures 6 tJirough 10 illustrate black and white silhouettes, 8^ 
by 11 inches, and Figures II tJirough 15 are p]iotogiii|)lis of an 
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FIGURE 10 
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FIGURE II 


I'AMLE 2 

MkAN iNTHUiKEKCE QUOTVENIS OF THE SaMVI.E 



N 

15nys 

A'lean IQ 

A' 

Girls 

Mean IQ 

A 

Total group 
Mcan/l? Range 

Two-year-olds 

10 

118 

10 

107 

20 

113 

75 lo 173 

Tliree-ytar-olels 

14 

120.5 

14 

119.5 

28 

120 

76 10 I6S 

FouT-yenr-oUta 

15 

112 

\i 

US 

28 

lU 

72 10 U6 


additional series of colored pictures of the same size as tJie sfllioucttc. 
Each of these is introduced with one or more of the fnllowtiiK ques¬ 
tions, "Whoi llns a stary ahoul? .. . JJ'httl Aocs if iiuike you think 
ojf , . . Lei’s icll /I story about the pirlitn-f' 

C. SunjKcrs 

'Die age range and dislrihution were as follows: 77 children, 39 
boj's and 38 girls, lanKioK ■« URc from 2 years and 3 nionths to 4 
years and 11 months, acted as subjects In tlic cxperiinenr, All of the 
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FIGURE 12 


children belong to nursery school groups in Berkeley, California; 42 
were from the Institute of Child Welfare nursery school; and 19 
and 16 respectively from the Whittier and Edison nursery schools. 
Tlie latter two were units of the emergency nursery school program 
operated by the Works Progress Administration. 

Tables 1 and 2 give the characteristics of the sample with regard 
to G/I and IQ. 

The investigation deals with children of varied cultural back¬ 
grounds; the Institute of Child Welfare sample represents a superior 
environment in terms of the criteria most commonly used. The 
majority of families belonged to the '‘professioiial’' or "business 
executive" brackets in the socio-economic scale. Among the children 
at the nursery .schools were five negroes and five Japanese, A 

careful .study of tJieir records .diowed no evidence of lajiguiige diffi¬ 
culty or other handicap in responding to the pictures, and thej' were 
therefore retained in the sample. 
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FIGURE tj 
D. Method 

Tile data for this experiment, the responses of 77 nursery school 
children to a scries of I5 pictures, were collected during an eight 
weeks’ period between March 27tli and May 22nd, 1940; 1,155 re¬ 
sponses were recorded; 17 of these were negative (refusals or fail¬ 
ures to respond). 

The colored background pictures with mos^ahle parts were shown 
first during an experimental iicriod of approximately 15 minutes. 
The session was limited in time in order to avoid fatigue or loss of 
interest. Tlic time element rvas not stressed, however, and if a 
child became absorbed in the material and 'was unwilling to leave 
at the end of the l5-minutc period, additional time was allowed. 

The remaining 10 pictures were shown in a second experimental 
period of 15 to 20 minutes. In one instance tliree experimental 
periods were required in order to complete the series. 

Responses were recorded verbatim by the e.xperimentcr on record 
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FIGURE 14 


sheets piepared for this purpasc. Diagrams on the hist page of the 
record sheet reproduced the major features of the background pic¬ 
tures with movable parts, making possible a rapid recording of the 
children's reconstructions of these pictures. 

The experimental periods were scheduled between 9 and 11:30 
ill the morning, except for a group of 14 children enrolled in an 
afternoon session of the Institute of Child Welfare Nurseiy School, 
University of California. An effort was made to keep the experi¬ 
mental situation as natural and as enjoyable as possible for the child 
of nursery school age. An attractive, quiet room was available for 
experimenting in each of the thi'ee schools whose children partici¬ 
pated in the cxpciimeiit. Unusually complete nursery school recorils 
were available for comparison with the projection records, and nur¬ 
sery school teachers were unfailingly cooperative. 

The most essential feature of the methodology of this projection 
experiment was the use of experimental material which proved in- 
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FIGURIi 15 

tn'nsicjilly interesting lo clulflrcn of two, tlirec, and four years of 
age, and which couid be employed effectively in stimidatiiig "per* 
sonal” responses. 

Tlic following coinincnt.s from individual records illiistiate the 
f'AVornble reception of these pictures by cluldrcn jvt various age levels. 

Jiniif/i, 2 yrnrs, 11 monthi, Pirtwrc 11; 

"I'rclly pititirc! There’s .i Rirl and (here's a l).il|p That's 
a Rirl and ihil's a hall." 

/June, 3 years, Pirlurc 14: 

"Oil dis is sa puriyl Will you Imy me sumo for my lutmc, so 
iny miuUler can shim them lo me? White anil brown nml red 
ami black 1 l>is is so puny!" 

DauiiUt, 3 years, 3 inoalhs, /’ir/nrf 15; 

"Tlicy’rc talking, aren't (hey?" (End «f cxiicriineiil.) "1 
wnn( to look at them all in n row. I like clat piclnrc tlic 
licsl. (I3alluans.) I like dat loa the lest. (Hay dicaining.) 

Nice piclnres! Maybe you'll show them to me .ignin.” 
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Fffer, 3 years, 5 tiionl/is, Pietiirr 14: 

"Wliat's tlial? What is it? A big girl and a boy, isn't 
it? Have you got any more? Give me some more. Give me 
a lot of it!” 

Carol, 3 years, S mouths. Picture 11 
"They both have balloons anti the boy is stepping on his. 
Tlic girl’s blovvetl away. I think I like this the best. I like 
this the best of all!” 

Teddy, 4 years, 7 months. Picture 14: 

"That boy’s sitting on n little tree. That girl’s got a doll— 
a green tree. That's green! I wish I could keep all these 
pictures I” 

liiU, 4 years, 7 months. Picture 15: 

“Oh, that’s a pretty picture! Boy telling girl, 'You’d belter 
go across the street.’ She got run over too. Anything more 
you got for me to do?” 


E. Illustrative Records 


Refore proccetlinii with the normative analysis, the reader is in¬ 
vited to examine illustrative records at each age level, for each of 
the pictures rctiuiring a single non-manipulative response (pictures 
6-15). 

1. Picture 6: "The Sulky Child" 

T\vo-year-oij)s 

Marilyn: “A teacher.” 

Gerry: “Little dirl," 

MargarrI: “Man.” 

Ruth: “Tongue.” 

John: “Girl—candy.” 


Three-year-olds 

David; “A girl walking along and the country.” {Pointijig 
to picture,) 

Donald: “Girl—dancing,” 

Janet; '‘That’s a girl going down the steps.” 

Roberta: “A little girl, going to school. She’s playing around 
this thing” 

Carolyn: “She’s hopping.” (Points to picture.) “A little 
muon.” 

FoUR-YtAR-01.DS 


Sandra: “She thinks slit’s brushing her teeth.” 
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Stcphafiic: "She standing there on one foot, thinking, isn’t 
she?'* 

Roxnnnc; "A lilfle girl looking at the iiicturc, She thinks 
it’s pretty," 

CAifforti: “Tlvet girl’s all tired out and going to lied, That’s 
Jocelyn. She goes to the big school." 

Anne: "Slic’a thinking. 

2, 7: "Alother Goercin<f CVuVr^” 

TWa-YRAR-OLnS 

Denis: "Hoy—lady." 

Delight: "A baby, a iwaina too—money." 

Rnlh: “Baby and moininie." 

Nancy: '‘That's Ann." (IFilJi gyrat con’viclion.) 

Judy: “A lady and another." 

Tiirre-year-olds 

Carol: "They’re walking. The motlier is walking with her 
baby." 

Anne: “Mudder and a little boy and a stick going to the 
fair,’’ 

Gail: "I don’t know. I chink it’s nbenit Susie and her mother. 

I think they're going (or a walk in the rain. See the druiial" 

(/’ola/ijJi) (0 Vfi7.) 

Sandy: “That lady’s taking the little hoy, and he's running. 
He has n mother anti daddy. Tomorrow I'm going to get a 
new gun, but I'm not going to shoot anyliudy." 

FoirR-VEAR-OIJ)3 

Margaret: "Mother aiul a little girl. I guess they’re going 
home. I guess they're going home because she is naughty." 

Clifford; “Th.it boy doesn’t svant to walk. That’s a l.idy. 
She's going to spank the boy. He’s a bad hoy. He asks for 
something and he doesn't get nothing.” 

Helen: "Mother holding the baby's hand. She’s (the baby) 
afraid of poking that in her eye," 
hillie: "Looks like a woman and a little girl. Taking licr to 
the hospital, I was born in die hospital in Oakland," 

3, Picture S; "AlotUer Caring far Baby in Cri//' 

'l'VVO-YEAR-Ola)3 

Richard: “Lady and bed. Look iti liabyl" (Poinlinff to little 
boy.) 
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Nancy: “That bed my bed.” 

Marilyn: “A little bed. That dolUel” {Pciiiliug io ioy.) 
Leon: "Little bed, inamrna, baby.” 

Michael: "Anti here’s niuiddur boy, and here’s anuddei 
iTiomniic wif her hat off.” 

T||REC-YBAII-0[.DS 

G/iil: "VVlint is it nboul? She's isetting out of her bed. She’s 
getting^ up. ThnL'.s about pelting uii.” 

Dill; ‘'There''! the \iahy and V\ere‘s the little hey, and the 
Ijidy's fixing the baby nnd the baby's crying." 

Four-yeah-olds 

Darlrcn: “What is Mominie doing in the bed? A babyl The 
little boy wants to get in the crib.” 

Clifford; "This liitle hoy is ont of bis bed, anil the mother 
tries to liiul the boy. This baby is in the boy’s bed. The 
Mommie's n bad girl. That boy fights with this baby.” 

lirlty: "That's a lady putting her baby In bed. She’s cry¬ 
ing. Look, she's kicking. Sbe doesn’t want to go to bed, does 
she?" 

4 . picture 9: '"Ghil4 Refusing to Eat" 

■r\V 0 -YKAR-O 14 )S 
Gerry; "Two divis—tliiincr.” 

Afargarct: "Milk." 

Marilyn: "A girl—a moinrnic." 

Kiashi: ‘‘Girl wiv a boy.” 

Shhiohu: "Spoon down derc.” 

THRUE-YEAR-0I4)S 

Karen; “A boy—he’s tiny: not big. Mommle giving break¬ 
fast,’’ 

Roberta; "Oh, she doesn’t have any feet, and neither does 
she I Now, you see, (his little girl is eating her breakfast, and 
now the Mominie is giving the little girl her soup, My Mom- 
mie used to curl licr hair. Now she rolls It up.’’ 

Gordon,' "Eiiting supper. Vic eats potatoca." 

Carlo; "What can they cat there? She’s got her eyes closed. 
What for? What enn (he boy do?” 

^lichai'l: "U.iby’.s having dinner. That’s a dishbowl, Mom- 
niie caiing licr dinner. Dat all.” 

roUR-YEAR-Ot.WS 

Mike: "A little boy doesn’t \v.int to eat, and his mama's going 
to get him to,’’ 
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^fic^oril■: “Katins lunrli, tliiii little girl and she don't want 
to. She got early liaii." 

liobbir: “I hoc n little K'fl' Matna iiiiikea tltc little girl ent 
her dinner, l)iit she doesn’t.” 

Cliffonl: “That boy’-s BoiiiK to cat up Ilia sniip. lie’s a bad 
hoy. lie won't eat lii.s soup. lie just sits there. He could cal 
tlie steak', That's my monimie. Thai's my baliy, She’s goinR 
to grow big like Jocelyt'. She wort't Ret a SpankihK, because 
her monrmie’s KoloK away. She has to miml.” 

5- P^iclure IQ: "ChilJ Slet’liiiig'’ 
Two-year-olds 
Uliiri/zii'pl: "U’s Mama.” 

John: “It's a gii’l—a bed." 

“This Birl.” 

Denis: ‘‘Pillow.” 
ifirtj/ii; “Girl—sleepy." 

TllllEE-YRAR-Ot.DS 

Carol: “It'.H night and the moon L'ainc down, and the girl is 
sleeping." 

David: “Her .sleeping. Why sleeping now?” 

Peler: “It’s nliotit a liUlc giil, going to steep.” 

Marilyn: “Hat’s a little girl, sleeping in n hed under the 
covers,” 

Karen: "A lady in bed sleeping, The moon out there, The 
sunshine going down. Sumcihing up there.” (l*oi«/i/i^ to 
picfiire.) 

FOUlt-YP.AR-f>l,DS 

Mike: “A little boy asleep, but what’.s the sun laughing .about? 
I know. The sun is out and the wind’s blowing ton, and lliat’.s 
why he’s UuRhiug.” 

Clifford: “A big moon looking in the window. He’s in bed. 
The moon laughs funny. A bad moon." 

^Fi(lo|■Ic: “Tirol little girl is asiceping. Whal’s this? Had 
woKic here. This bad wolfic can't .sec, because she close it. 
She got no citrlie." 

Rillie: "Oil, I think this is about n boy sleeping, and tlic 
muon is corning in and the svindow is open, and (be ciirtaiii.s 
.ire waving. The boy i.s sound asleep, F (ike sleeping. I 
sleep welH” 
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6. picture 11: ''Balloon Play‘d 

Two-year-olos 

Jimmie: “Pat a reel diic. A|>]>le> Pat's Biten.’’ 

Gerry: “A little bny and a dii 1. Now another I" 

Judith: “Pretty plotiiicl There’s a girl ami there's a hall, 
That's a Kii'I" {poinling to hoy) “and that's a linll.” 

Mart/met: ''Dlrls." 

Leon: “Ilallonn—•halloini!" 

’rnilliK-YEAIl-OI ns 

Peter: “That's about a little girl and a little boy, playing 
outside.'' 

Knrcn: “The boy jumping on his balloon and pop it. They 
have balloons. A tree Eying down tlicic.’’ {Pcintiug to floor 
line.) 

/In-iii': “Oh, look at those, that and that and they’re playing. 
Boy and girl.’’ 

Fouii-yeak-oiju 

Stephanie; “lie’s stepping on liis balloon and popping it, 
She’s holding hers ho it doesn't pop. I guess he doesn’t want a 
balloon. I kind of like things colored.” 

Clifford: “That boy trying to pop his balloon. He wants to 
make a kite out of it, but he can't when he’s popping it. That 
would be a kite,” (Pointing to girl’s balloon.) “What the girl 
wants is a kite. She wants to mnke a kite out of it. He may 
step on it, but it won’t burl me.” 

Craig: “Dat the balloon! Dat boy popping his balloon. Dat 
girl don't want to pop her balloon!'' 

I\[arily]i: “BallonnHl Look what he's doing! The girl's not 
naiighiy. He’s naughty. He’s got baby’.s shoes! 'I'hat’s pur¬ 
ple." (Pointing to girl’s dress.) “Purple socks. What’s that?" 
(Color, poinling lit red bnllaon.) 

liofjhie: “r>cy little boy, trying to pop his b.illoon, and the 
little girl isn't pupping hers. She's just holding hers. He’s 
po|)ping it. He doesn’t want it." 

7. Piclure 12: "7'iuo CbUdren with Doe}” 

Two-year-ouis 

Jiiily: “Tliat's a ptrltiie of that hoy and that giil and that 
tloggio ami that line.” 

Draii.- “dill and a boy and a dttggw.’’ 

“Huggiu—Uigh-duggiel” 

Shinohit: “Hoy, puppy, giil.” 

John: “It's a girl. What on face? Funnyl” 
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Tiiree-ybar-olds 

Carolyn: "A ilatf running and n liltlc boy and liulc girl 
riiniiinff. A Jiule <loR and boy niid girl running,” 
nil]: "Oil, llic dog’s jiiinping over ihc ftncc, niid ihe girl’s 
nrnning nwiiy from the dog.” 

/}niif ]i: “Ob, dey’s all running awny! Arcri’l tlcy funny? 
Dcy's fiiiinyl Dcy'a nil Xunnyl” 

F()UR>rEAR-OU)S 

Mike: "Tliey’re riinniiig along because (hey dun’t want the 
(log. He's crying a liltle. He’s found bis dog, so I should 
lliiiik lie would be liappy.” 

j-hme II: "'J'hey're both running places. The lillle boy is sad, 
and the liltlc girl is happy*.” 

Sandra: "Crying, sec” {poiiiiing to trars) "because that little 
girl did something. And the liltlc girl is ba|ipy.” 

Jonnihan; *’A girl and a bad man trying to hurt the girl 
anti n doggie, seel He’s going to do something to the bad man." 
Dianne: "Little doggie on llic line might bite the boy,” 

8. /■’if/lire 13: ‘'Father 'I^osshff/ Baby'' 

T\vo-year*oi.ds 

James: "One a boy.” {Poiisting la older c/ii/d.) "Tivo n lioy." 
{Pointing to haly.) 

Judith: "Tbflt liltlc girl” {pointing to baby) "find a little 
girl. Little blue pants on her and liltlc red pants on her, Her 
li.aitcH Her hand!” {Pohititig,} 

hlarilyn: "Dat mnn. Unby way up ir airl” 

Margaret: “Girl way up high. Ycab-uni-lium.’' 

Delight: “He’s a baby. My babyl Mine like tint. My baby 
Avay down dere—girl." {Pointing to older child.) 

,Tiiree-year-oi.ds 

Gail: ‘'Tossing! The father has the baby like this” {itni- 
tntrs) "iind he’s holding on to the skirt. We won't look at that 
any nioie." 

Peter: "Taking a sunbath, this boy! Wlial’s that Daddy 
doing? 'J'hiowing lliat b.iby down on the ground I” 

Anne: “Two little girls and n Daddy. Look what he's doing 
to the baby. My daddy does that to me sometimes," 

Donald: “Oh, he’s carrying him, (lie little habyl 'I'lierc’s sun¬ 
shine on dat one, isn’t there?” 

Karen: "A man putting tiny boy up in air. A girlie by liijii. 
Watching boy way up in air. A tree is by him,” {Pointing 
to ilnor line.) 
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Four-year-olds 

Mike: "A papa lifting up the baby, and the little girl doesn’t 
want liiin to. She’s afraid he'll drop the baby.” 

Ciifjord: "Tins baby" {pointing to older child) "wants to get 
up here too," 

"FniUer’s taking ibc baby. This little ghl, she's 
baying, 'Failierl' She wants to go for a walk.” 

Sfrplinnie: '‘'Flic father is holding the baby np and that one 
wants to catch the baby.” 

Uert: “Oh, man I A little girl and a Daddy, pick up the baby. 
Hey, what's the girl doing to her Daddy? Trying to take the 
Daddy’s nuiney I" 

9. Picture 14: ''Daydreaming*' 

Two-year-olds 

Richtud; "Look, a boy on a diiinp. Look, a big girl and a 
(lollic! Red!" 

Margnrcl: "Girl, girl, dollie—^ycah, morel” 

][I(irilyu: "Little boy—a yndy.” 

John: "It’s a boyl That little baby got shoes.” (Poij;/ih »7 
io doll-) 

K'uishi: "Him, dot.” {Poiiiling to doll.) "Him on clat." 
Three-year-oi-DS 

David: "'I'licre'a a little boy silting on a rock, and a little 
girl, playing with a doll.” 

Donald: "Oh, having a good time out in the sunshine, aren’t 
they?” 

Keir: ‘'Jumpingl'* 

CJnle: "He’s .sitting on .Romclhing, isn’t he? He’s sitting on 
some wood. She’s walking with a little girl. This is a doll." 

Kami: “A boy sitting on a stump. A tree there, A house 
around there, A little dullie. A boy and a gallic playing with 
a little dollie.” 

Four-year-oi,iis 

John: "A boy thinking and here’s a little girl with a doll 
in licr hand and here’s a green hill.” 

J‘h}l: "Sitting on a tree. He’s putting his hand on his face, 
because he's afraid he's giiiiig to fall down.” 

Clifford: "That’s a little hoy sitting down on a stone. She's 
holding lier doHic. She got lost. They got lost. The boy will 
get a gun and shoot both hands off. A boy in sclinol had a 
gun and shot these off.” {Pointing to ffngers.) “The cops 
coidd cninc, Anoilicr man shot a giin and shot his hands.” 
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Koxihiik': “'A little hi»y thlukinji. A iree rlii)|>|)c(l tlitwii, A 
little ^irl wiili ii (lollk*. Site lias a |»ren_v ulilinn. A llowci ! 
Minna didn't plaiit ihtin. ^Jod did il. Tlicy’ie very [iiclly." 

Toriiin'n': “Wluir's that sad fiiee? A Ute t dnn’i 

like (liat duriil), (Ititiil) [ticdire—ii .sad picUirc." 

10, Piiluri' /5; "liirj /jwr ami JJlfli’ (lirf" 
'r\vi>-YT:Aiinn.i),s 

Pdiify; "Cjirl and 

Jiiily; “'I’liai's a lad)'; that's a lady inu, and tiuit's a hhirk 
line." 

Pc'uis: "A dress." (Poiniimj to ffirl.) “I’liiUs.'' ( 
to hoy.) 

Joht: “IJoy a ml lliai’.s a Kifl-" 

Gviry.- “A Ixiy and tllil." 

'riifttlK-vriAii-oi n.s 

Krir: "He's jiiiiipinn. C)||, he's iiiiimiiiy. Sniiiuiiiie tiiKc liis 
liniids nway!" 

Gail: '‘They're pliiyiiiK. Tliey’ie licit dniriK iinytliiii){,'’ 

.■lUnt: "It’s It boy and a (rid dulnif lhal." 

Hill: "Tliu irirl's stamlirm and the hoy's ivsilkiin;.’’ ^ 

"A UiUe RalUc and hoy jdayinR toRvddev. 'l ie boy 
is InKRei'n the bailie. 'I'hey'ic |»layiiifi \vi(}i iinlliliiw. A tree 
lyiiiR there," (Poiiitiuff to luisf /iV.) 

Four-vear-oi.ds 

hUilc: "Oh, iliaL's a prellj' pieliire! Huy lelliiiR 'Vmi'd 
bcttei' no across die street.' She Rot rtni ovev too.’’ 

Lynrtlr: "He stiys, 'What hand do yon want?' She's [ilnyinn." 

Cliffoi'il: "Oh, iliiii's a littk’ hoy and n little riiI, Tlie hov’s 
RoiriR to pick her u[> and lake her In her moiher.” 

John: "That's a boy niul he’s, tiyiiijr to fiRht the little Rirl." 

Afarily/r "Tliey'ie .speakimr to cai-h other. I think tlun’ic 
RoiiiR to a hinlulny pait>-." 



II[, ANALYSIS OF DATA 

A. CaTIXIOIUI^S 01' PliUCIil'TUAI, Rl-SI'ONSli 

Id tlic forcuointr exaiupL’!' three major types of response can be 
observed; (a) A namiiiK or other Identification of objects, 

Tliis may he icjiardeil as response in terms of static form or enuin- 
ci'.ition ("'// « hnly"). (A) '[’he (lescuption of the picture 

situation in ternis of overt activity ("This liiile f/irl is eafiuff her 
breakfast"), (r) Inference as to psycholoirical states or inner ac¬ 
tivity ("// Utile htiv (litnn’i iiwit lu eat ami his mama’s going to 
get lii/n to"). 

When wc sillily these categories of respoivc, with reference to 
fi|rc level, it is apparent, fnmi the cxamplas |iivcn, that the two- 
year-olds resiioiul predominantly in terms of static form, Descrip¬ 
tion in terms of ovcit activity U move common after three years, 
and the siifJKCstion of inner activity, larcly shown at two years, is 
faiily coiiinion at four years. 'I’o some extent these differences must 
be imputed lo diiferences in lan^iiauc ability, hut the protocols [jive 
fairly dirccl evidence, which will he considered in a later section, 
of ai^c iliffermcfs in the content of what is observed and in the orien¬ 
tation of interest. 'I’able d izives the pcrcciUapcs for each picture, 
b}' catctioiy and hy ai;c jrroup. 'I'lic various pictuic.s yicUl similai 
results on the whole: descriptioii.s in terms of static fnini ranRe from 
58 per cent to 8iS per cent in the two-year pioup; and Irnni 7 to 46 
per cent in the four-year ;»roiip; interpretations in terms of inner 
activity ranue from 0 to 21 per cent in the three-year trroup; and 
from II to 41 [ler cent in the four-year ^roup. Table 4 presents 
the unmp means. 

Two ane-trend-s are iherefoie clearly discernihle in the analysis 
cf the rccoi'ds of itspon-se, an inciease with aijc of the tendency lo 
interpret picture content in terms of activity lathci tlian in terms 
of enumciation nr static form, and an increase also in the tendency 
to iiiterpiec pictures in teiins of inner rather than of outer activity. 

It is prohahlc that tlie a^e iliffercnccs between the three- and foui- 
year irroii|»s aiv somewhat leihiced hy the fact that the four-year-olds 
contain a laipei proinirtlon of children from the emergency nursery 
schools and have a somcwhal lower mean /O than the threc-ycai-olds. 

Wilhin each pioiip a lelation also exlsl^ between I(J and scores 
derived from the [lercenlai^e of pictures in which an indiviilual cm- 
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3+7 



Mean I’ERCRMTAuhs 

TABLE + 

OF RESPONSEa, 

, Pictures 

6-15 




2 years 

3 years 

4 years 



Static form 

73 

3R 

23 



Outer activitv 

26 

50 

51 



Inner aeliviij' 

' 

12 

25 



ploys a description or iiucrprctation of activity. Product-moment 
correliitions are .51 for the two-year-old group; .68 for the three-year 
group; .50 for the four-year group. It may be noted th.at the three 
age groups give higher product-moment correlations when the per¬ 
centage of iiiteri)rctiUiofi in terms of activity is compared with IQ 
than when it is compared with CA. In the latter case, the correla¬ 
tions for the three age groups are, respectively, —.13, .53, and .40. 

II. Misinterpretation of Details 

Another striking age-trend in children’s reactions to pictures is 
from perception of concrete, often unrelated details of a situation, 
to a recognition of these concrete details as parts of some larger whole. 
This is illustrated in the following examples selected from picture 
descriptions at different age levels. Misinterpretations due to over- 
literal, concrete observations are italicized. 

Two-vcAR-or-D Responses 

Afic/iarl, Picture 3: 

"Dat !i lunuel.” (Painting ta open space in bureau of siiiaUer 
room.) 

Jimmie. Picture 3: 

"These arc butlon-holcs." (Pointing to open spaces under 
Daddy doll's bail arm.) 

illicfiael. Picture 10: 

"Dat inouimle’h asleep in bed. Look at the dress leared." 
(Poi/Uintj to curtains.) 

Richard. Picture 12: 

"DokKic, diiKgif, man, girl. Doggie jumping the rope." 
{Pointing to finor line.) “I jump." 

'riiRi'E-Yi'.VH-ni.n Responses 
H i//, /’icinre 3: 

Playing wiilk ball, "It lauds on the baby’s nose- Peek-a- 
boo! She tliie'v il in the <water," (Poialing to blue floor.) 
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{0/jsn--vin// small ohjrrts in a blue tlrrorulk'c ivall hordrr.) 

"Hi, Li limit 'iiiilluK licrcl Du cliickciis have <o lie in ilic 
’lufilrr?" 

Kan'a, Picture 

‘"rhere li.iliy’s bed and ihcrc a {'hiekeii—rheic llie wtilrr.” 
{Painitnff In bint fiaar.) 

(Utrh. Picture .1: 

. . . "What can the hny do? lie has only one font." {Poiuliug 
(Q profile (ujure.) 

CaiL Picture 7: 

"I don't know. I lUutk about Susie and hei mother, 

I lliitik they're itoiiiK for a walk in the rain. See the drops" 
{Poiiiiiinj to veil.) 

FnuR'Vi-AR-nii) Uvsi'Onsi-s 
Hobby. Picture 

"A inoihci' niul a daddy, nnd n lilllc halty and ii little Rirl 
nnd (1 little hoy and a pond.” {Poiitiimj to blue floor.) "A 
stnrfi.di nnd n rooster.'* 

Jonnthon. 11: 

"A girl and she's by a hall nnd a hoy. He's slcppiiiK on n 
biy apple with a great big stem on.” 

A/idonV. Vititirt 12: 

‘"FVinl ilogijul Arurthtr girll 'Vhni n’lii." ^Folwiiw^ to 
hoy.) "Gat all dirty.” {Poiniing to ttnrs.) 

Marilyn. Picture 13: 

"Tlic baity and (he Daddy and the boy going down the hill.” 
(Pointing to floor line.) "Jloili ways they are. Look at tlic 
bnhyl Isn’t she biK?" 

Ficm examples of the precediiiK type it is aiiparciu tliat cliildrcn 
iji all three age groups frct|iicnlly misintcrpiet piclinc content 
through interest in detail, which has not been accurately related to 
a whole of wliich it is a part. 

In contrast to the general tendency ttiward concrete ratlier than 
S3’nibolic iiUcrpictation of pictures iliroiigliout the prcscliool period 
of developmeiit, some ftmi-year-olds give evidence of [lie caitticit}’ 
to interiuel an objective aspect of a picture, such as postiiie in 
Picture 6, in terms syniholtc of thought or feeling. Wlicreas there 
arc only two referpnecs to general posture among tlie 20 Lwo-.vear- 
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old icsiioiii’Cs to Picture 6, Jninltwg and "Lenniutj down,” and 
many references to posture in tlic tliree-ycar-old group, as "Looking,” 
"Putting finger in iinmlh,” "JFalking along," "Dniicing,” "Going 
down the steps.” "Gning to school,” "Plajing" "Hopping,” there 
are five foiir-ycar-old cliilcircn, three liclongiug to tlic highest quai- 
tile for intelligence level as incasuretl by the Stanford-Dinet Scale, 
who interpret the posture of the child in this silhouette as a sym¬ 
bol of tliinkiug or feeling. rVirlhcrmore, no two-year-old has 
iiiulcrstoud the syinbolisiii expressed in Picture 7, coercion. One 
threc-ycai'old interprets the objective details of posture in this pic¬ 
ture sj’inlinlically as follows: 

Carlo: 

"Slic’s a Iiat on. Wlial can (he lioy do? Where’s the mama 
going to lalie the hoy? Have they been naughty? I think (hey 
have lieeii naiighly. She has a Ual on. What hast he got on?" 

Four of the four-year-olds interpret the figures symbolically as ex¬ 
pressing coercion of the child by the mother. 

Mnrgarrl: 

‘'Motliei iind a little gill. I guess they’re going home, I 
guess they're going Iioinc heraiise she Is fl.iughly,'’ 

Anne: 

'‘It's alioiil n mother taking her down to have her hair cut." 

milir: 

“Looks like a woman and a little girl. Taking her to (he 
lioSpitnl, I was horn in the hospital in Oaklaiul." 

Clifford: 

“Tliat hoy tlotsii’t want to walk. Thai’s a lady. She’s go¬ 
ing lo spank the boy. He’s a had boy. lie assks for something 
anil he doe.sn’f get nothing.” 

Ill Pictuic 9, Ghild Refusing lo Eat. no two-year-old interprets the 
child’s bodily attitude as symbolic of refiksal to cat. Two three- 
year-olds cNidiiiii the bodily postuic as follows; 

(tide: 

'‘Shall Ilf fill tills III shall he eat this?” 

David: 

“A lilllf hoy. He’s going l» tal. Tliiit's loo hot for him," 
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Eight four-year-oId children interpret the child's bodily attitude 
syntbaUcally as resistance to eating. 

mike' 

"A little lit))’ doesn't want to cat, aiKl liia mama's goiiifj to 
tjet him tu.” 

itnne; 

"He's e.itiiifj Iiis dinner, isn't he? He’s just getting ready to." 

70 All.' 

“A girl is trying to siil him down because be won’t cat nicely. 

The little bay won’t cat." 

Ilefen: 

"The baby is eating her food. Another one! Site's think¬ 
ing of enting her food-" 

Stephanie: 

"She’s su[)p(ised to he making him cat." 

litfbbie: 

"I see n little girt. Mnina mAk«.s the little girl eat licr 
dinner, but .die doesn't." 

Ciifford: 

"Tlint boy's going to eat up Ids soup. Mv’.s a liad boy. He 
won't cat his soup, lie just .sits there. lie could cat the steak." 

mitlorie: 

"Enting lunoln this Utile girl, and she don't want to. She 
got curly hair.” 

Tlic respon.scs to Picture 12, Two Children tvitli /)o^,*illustriite 
age differences in reactioji.s to a picture of distress. Two of the 20 
two-j'car-old children comment on the buy's tears: 

James: 

"What dat boy doing? Crying, What's he got on dose legs ? 

What dnt dog doing? What dat boy doing to ilat dog?” 

John: 

"It’& a girl. What on face? Funnyl" 

Four of the 28 threc-year-olcls comment on the boy’s tears. 

Da-oid: 

"A little boy and n lUtlc girl playing svith iv dog and ihe 
little boy is crying.” 
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Alicfiael: 

"Crying." {i*oiiiiiii(f io boy.) “Derc a doggie and a girl, 
dat’a all." 

/Initn: 

"Liltlc lioy cry. Wlint for? What for he cry?” 

Peter,' 

"A cow and a girl and a l)oy. I thint they’re running, don't 
you? I think he's crying because he wants to go home,'’ 

Eleven of the 29 foiir-yenr-oljs caminent on the boy's tears. 

Mike: 

"Tlicy’re running along because they don’t want the dog, 
He's crying a little, lie's found liis dog, so I should think 
he would be luippy." 

/trine: 

"They’re both rimniog places. The little boy is sad, and 
the little girl is happy!" 

Sandra: 

'’Crying, see” (fiointiriff to tears) "becau-se that little girl 
did snmething. Aiul the little girl is happy." 

Stephanie: 

"Oil, she's running. She socked him, and he's going to sock 
her back, niul the dog comes along.” 

Rorcanne: 

"About a little boy crying, and a little dog running. That's 
why he crie.s. A girl has n green coat and a ribbon to match 
her coat, nnd .sock.s to match her ribbon and dres,s, I got a 
tur(|nol.sc coat for iLosler. Yon mustn’t wear it on rainy days. 
It will spoil it," 

Lynelte: 

"The morning 1 Him crying. Dat dog walking. Putting on 
dem coat," (PoiiWiwp to 

Hohliie: 

"They're running somewhere and the little dog’s running 
after. 'I’lic little hoy's crying because the little giiTs running 
faster—iiiiiiiiiig down the street.” 

iMarilyn: 

"Dog and a hoy and that girl. He’s crying iH’t:ausc that dog, 
I could run fast. VVheie they going? What’s that dog for? 
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Maylif lit; know where llic b.i]l is. Arc llicy 

up (lie When it’s M[ij.ule clown, ilies-'it KoiiiR up ilic hill." 

PhUip: 

'“Now ihey're lunniitj'. The don is luiuiin}; siflcr (licsc, This 
Is ciyiiiK-'’ 

aiSorJ: 

“'The nirl runs as fasl as she could. The hoy cries. 'I’lic 
bny fries heraii.sc «f ihc ilcijf. He’s afraid. I'm not afraid 
of (loK-s. I liave a Htile dciR. lie’s while and Iilaok." 

TriMy.* 

'‘Tl)at Rir) liit that lillle hoy and lie cried, and (lint doR carnc 
lULiiiiiiR fast, 'rhal hoy enn't run fast and the Rirl can. That 
buy lias n fnt head.” 

'flic conclusion to be draivi] from tlje above illustrations, which 
arc fairly tt’pical of the rc.sp<jnscs to all the pictures, seems an obvi¬ 
ous one; namelvi that youuK children’s interpretations of pictmes 
tend to he very objective and concrete, Capjicity to intcMprot objec¬ 
tive details not only as part of a larfier whole, but as symbols of 
subjective experience under appropriate circumstances, rejrrcsents a 
inatitrity of response which is reached Infirtpienlly by tJic two-year- 
old children aclint; as subjects tif thus cxpcrinient, somewhat more 
frequently by the three-year-old children, and consideriibly more fre- 
(lueiitly by file four-year-olds. 

C. Parv-Wiioi.!!: Hauance in Percei’i icin 

A tiu'rd and cieaily-dcnionstrahle ajrc-tendeiicy, ohservablc in a 
study of tlie data of this experiment, is a sequence of devclopincnt 
witli reference to part-whole hahince in )iiTccpiion, Tlie stages of 
development iit perception with reference to part-wliolc balance ap¬ 
pear to be the following, startiiiK with the least mature type of 
perceptual response ^jiven in the records under consideration; (ti) A 
part or detail interpreted as a whale. In cite nutsl immature ex¬ 
amples of perception, the detail reported as a whole is frecineiitly an 
iiisiKm’iicant or irrelevant detail, {!>) An unan:i!y/ed Init relatively 
Complete whole, (r) An incomplete whole, analyY,ed inconiiilctely, 
(//) A whole in wliich some detail is di.scriminalcd, (e) A whnle 
rich in it.s details. 

I'be responses of all three ajic-nvoups In tlncc of the i>ieuircs 
callin;' for verbal interpretation are suminari/.cd below. I'he jiic- 
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turcs selected lor this purpose are PIctiiie 6, The Sulk^' Child, se¬ 
lected hccaiise it is the more diflicult of two pictures containing a 
single, central ligiire; Piclinc 8, Mother Cariitff for Baby in Crib, 
Older Child Loohinff On; and Picture 13, Father Tossiii<) 
Baby, 7uifli Older Child Looking On: selected because they arc the 
only picUivcs in the series from 6 to 15, containing tiuec central 
/igiircs. 

Good fipiiroximation in report to the stimulus presented may 
he used as the crilerUm of mature perceptwn. For this reason, mean¬ 
ingful material has a K‘eat advantJigc over the standard inkblot 
materials in the study of part-whole balance in perception. 

Responses to Picture 6 arc summarized in Table 5. One of the 

'I'AIILK 5 

UrSVOHSRS TO PicruRP. 6 



2 yc.irs 
(yV=l5) 

'/« 

3 years 
(At = 26) 

% 

4 years 
(^ = 28] 
•/c 

Detail imerpiUfd as wlmlc 

7 

0 

3 

Uiinriiilyzed coiuiileie wliolc 

73 

35 

11 

NVVudii nualihcd '>y detail 

20 

34 

S3 

Wliiilu i|iialili('tl hy iwo or 
more duuiils 

0 

31 

33 


di/Hculcies of reporting projective data in (piantitative terms becomes 
apparent in a summary of this type. Although the major categories 
of analysis stand out clearly, there arc nualitative differences which 
cannot he taken account of in tht above type of scoring, For ex¬ 


ample, under the major categories of analysis, no differentiation 
seems possihle in (luaiililalive terms of the typ« of whole or of the 
type of detail uccurring in the individual record. Records of the 
two-year-old cluhlren list as the unanalyzed complete whole such 
diverse inteipretatiein.s as “girl,” “teacher," “man," ''lady.’' A two- 
year-old inlerpretation of the picture as "tongue" represents a less 
comprehensive detail Im carrying the meaning of the whole than 
the foui-year-fild iiileiprelali'on, '7 think that’s a bual." pointing to 


arrangeinenl i»f floor lines. 

Responses to Pictures « ami l.l arc summarr/.cd iu Tabic b- While 
Table h reveals a i-onsisienl iiiciease with age in the amount of 
qualifying detail reporlnl, we imisl again point out the difficulty of 
stating (lualiiative dilfeieiurs in qLianliiatlvc terms, The folUnv- 
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ing response of a two-year-old child to Picture 13, '^Oh hi the sky, hi 
Ihe sky,” is (pialitativcly better than the response of a three-year-dd 
child to tlie saine picture, "That is red iromers o»/' though both 
represent a veiy immature perception. 

The three dominant age-trends already discussed, i.c., (n) the 
developmental Re(]iience of three major patterns of interpretation, 
static form, oulwanl activity, inner activity, (h) the trend of de¬ 
velopment from literal to symbolic interpretation, and (c) the five 
progressive developmental changes in part-whole balance in percep¬ 
tion, will l>e useful background against which to interpret the indi¬ 
vidual rejiorts (if children in different age groups. 


D. Fiction Play 


1, 77ir Sex of Preferred Play Objects 

Several of the i>iclurcs (notably Nos. 1 and 5) were devised so 
that each child cctiild make a choice of one or more figures repre¬ 
sented: (if children or adults, and of the same or opposite sex. 
In the response to Piciurc I, as an example, many of the two-yerr- 
old children immediately became absorbed in the picture-situation, 
unable to maintain tlic p,sychic distance necessary for fiction play. 
The iwo-yoar-old child’s tendency to project himself into the picture- 
situation, without formal distinction between picture set and external 
reality, gave many excellent Illustrations of what Piaget (6, p. 377) 
lias aptly called the naive realism of little children. 

Four of the 20 two-ycar-olds, instead of selecting one of the 
movable figures for the birthday honors, responded as follows: 


"My!'’ Dkkie's!" 
‘'Yc.ih-my!" 

"Me.” 

"Mine,” 


Richard. Picltire 7 ; 
Marilyn, Picltire 3: 
Denis. Piciurc 1: 
John. Picture 1; 


Eiglit of the two-year-old group made no clioice, largely through 
inability to coiniirehcnd the fiction play involved. Tlic altitude was 
one of willing acceptance of a situation not understood, as: 
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Margaret. Picture I: 

“Yfl—yn." 

7»/iir»oii. Pirliire I: 
“All wighl—allwiRM." 

Margarcf K. Piriure I: 

“Ilii'lliilay.’' 


Id ac(]iiicsccnet in the play-sinintion ami inleiestud inanipuli- 

tion of the moviihle pavts of the pictMvc, yjivc the typical paitcvn of 
response foe this 

Of the ci^^lu t\vo-yeiir-o!(ls enteriiiK into the fiction-play, five made 
a cJioice, su|.'!festi’dK an ca«sler cxlcnsion of iiucrcst for, aiul a more 
sympathetic scif-idcnti/ication with <lolls of the same sex. In the 
tliiee-yoai-ol(i ijroiip of 26 cliihlrcri, 73 per cent cliose dolls of their 
own sc.v. In the four-ycar-ohl croup inclmliiig 29 chihlren, 76 per 
cent of tile tiioup selected a doll of their own sex. 

In tlte ease of Picture 5, the tiiicsiioii. “If'linse play-room sholl 
we cnfl lbi5.>^" hrounht out the same ueneral type of response from 
the two-yeav-old 5'S was civen to Picture ], The liiilluluy 

Table. 

Afiain 4 of the t\vo-year-ol<ls reacted as foll(»\V': 


'•My." 

“t want it.’' 

“I ivill have it.” 
“Will bi: miiu-.” 


Kir/iiir«r /'ir/iirr 5; 
Jimmie. Picture 5.’ 
Marilyn, picture 5; 

John. Viclure S: 


Seventy per cent of the iwo-ycnr-old croui* responded witli instant 
manipulation of the toys, hut failed to make a choice amoiiff the 
paper-dolls of au owner of the play-room ami the toys. 

Of the 26 tiuec-ycai-olds who made a choice of the owner of 
tile plaj’-i'ooin, 62 per cent selected a doll of the same sc.v, Five 
Kiris and two hoys KWe joint ownership to all four ilolls. One 
hoy selected a Kiri and hoy as joint owners. ’I'wo hoys projected 
thcmsch'c.s into llic picliirc-silu.'ition, as f(illow.s: 

Donalti. Piiliire S: 

“My loaiiil I Imve iiiy rnoiii at hoiiirl'' 

BiU, Piclure 5: 

“Me. Someliody else can conic to my liivtUday.” 
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Of the 29 foiii-year-olcls, 72 per cent chose a doll of the same 
sex for owner of the play-rnoin. Otlicrs Rave the following responses: 


Donald. Picture 5: 

"All of tlicm." 

Belly. Piclttre S: 

"'rhese little girls and boys." 

Darleen. Picture 5: 

“I would like to have a hoy and a girl." 

Craig. Picture S: 

"CrniB's! 'I'liese are my blocks, and this and this is! All 
these!" 


Picture 6, Cfieraun, contains the figure of a child which can be 
interpreted either as a hoy or as a girl. In the total group, the 

figure was described as a boy by 77 per cent of the boys and by 

only 16 per cent of the girls. With this picture, same-sex choices 
were less clear for girls than for boys, since many of the girls 
referred to tlie child merely as “a baby." Combining the results for 
Pictures 7, 8, 9, 10, 13 (all containing possibly equivocal figures) a 
total of 270 interpretations in terms of sex were obtained; 67 per 

cent of these were in tcims of own sex, 33 per cent in terms of 

opposite sex. No definite age trend could be established, in the 
proportion of sainc-sex and opposite-sex choices. The results ob- 
taiircd arc in general consonant with the belief that in stoty construc- 
tioi\ a factor of some impoTtance is tlu: identification of the story 
teller with some person in the story. 


2. Aniincil vs. Human Interest 

Picture 2, the living-room opening out-of-doors, was presented to 
the children with a little boy and girl standing In the center of the 
living-room, and a dog between them. Tlirmigli tire question, 
"IVluit is this picture about.'*" and through the suggestion for re- 
anangemenL of the movable parts, oppoitunity was given for com¬ 
paring the strength of human interest with the strength of interest 
in animals, ami for observing the characteristic.s of the luinian interest 
in each age group. 

Two points of contrast stand out clearly in tlie reactions of children 
to this picture' the iucre-.isc in human or social interest with age, 
,’iml the increase with age in the amount of icconstruction of the 
picture, accoiiipairicd by Hctioti play. 'I’able 7 summarizes the two 
points of greatest contrast. 
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TABLE 

7 




Acr 

Chances tN Fiction 

Play (Picture 2) 


Limitation 

of cicscrinlion 

Alieiniitcd 

reconstructions 

to conmiejiLs 

on dog 

with 

fiction 

play 



Per cent 



Per cent 

Age 

N 

of group 

Age 

N 

of group 

2 years 

20 

40 

2 yenr.s 

20 

20 

3 years 

28 

25 

3 ycar.s 

28 

64 

4 years 

29 

3 

4 years 

29 

93 


The following arc chnracceristic descriptions of Picture 2, se¬ 
lected from the reports of tlie two-year-old group: 

Jim 111 if.' 

‘‘Dat n dog. He walks. He says, 'Bow-wow, wiif-wiif.’ 

No eye dcre,” (Piisi/cr/ hy doff's profile.) 

Judy: 

“1-le's a cow." {Vijtiug up the dog.) "If cows are too close, 
iliey look like doggies." 

A/nn'fyii.' 

"The doggie—wiif-woll" 

JJpajj: 

—I want that doggie, He's broken." 

Typical reports of tliree-ycar-old cliildren comment on the boy and 
girl, as well as on the dog. 

Rohcrlo: 

"Boy against the chair and ihc doggie's here and so is the 
sister.” 

Kicr: 

"Abovu boys and girls. That’s a lioy iind that’s a girl and 
that's a dog," 

Karc7i: 

“Thei'c a tree niul there n (rcc and there a door. There 
a boy and a girl and a dog." 

Galr: 

"She goes to the dag and he's here.” {PoiuHug to dog,) 

"It’s a police dog, and he goes for aiiyiliing, This is his chair," 
{Poiiil'uig io blue chair.) 

Typical descriptions from the four-year-old group are ihc following; 

jl/iic.' 

"A little boy, looking at dog. Little girl is looking at the 
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dog. All looking out llie window, trying to go out to play.” 

“Clinir, blue chair, dog, boy, girl.” {Points to picture on ivalh) 
{Looking at blur chair again.) "I wisli it was yellow! We 
have a yellow chair at home. I have a red coat.” 

Aliiiorie: 

"A houac; you open donia. And this boy sits down with 
Iter. Doggie goe.^ outside.” 

Dtirleen; 

"That’s a dog, a little girl and a little boy. Trees outside. 

Hey I Look at the boat." {Pointing to moon iu picture on 
viall.) "Arc there any more little girls coming in? Have you 
any little girl?” 

A comparison of the descriptive comments, as well as the sum¬ 
mary of reports, indicates an age chanpc in Interest in human rela¬ 
tionships. 

AmonK the four-year-olds, 93 per cent are concerned with fiction 
play centering about the boy and girl, or including the boy and girl 
ns well as tlic dog. 

The following c.xamplcs suggest the type of response given by 
four-ycar-olcl children to Picture 2: 

Pert: 

"Oh man! A clog and boy and girl I” {IPliHc retiirnnging 
picture.) "A boy is hiding behind the Cheaterlicid from hia 
sister, A dog is silting on the ChcstcrAcld.” 

Diaiine: 

"They would like the chair. There arc two,” {Putting 
boy and girl together in blue chair.) "I could take the doggie 
home with me.” 

Clifford: 

[Commenting while rcananging the picture.) "Girl’s out¬ 
side and the dog is going to jump over the fence, He looks a 
bad boy, He’s sitting down on the chair.” 

Oraig; 

{Suiting the action to the word.) "And right licrc is where 
the hoy sit.s!” 

The reai rainieincnls of ilu* pictures witli movable parts were for 
the most part quite individualistic and in many instances gave rc- 
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vealin^f itisi^lit.s into the inner experience of the indivichial chiM. 
Examples of such iiKlividualistic treatment of the expetimental ma¬ 
terials will be ;iiven in the discussion of inilividunl protocols. 

In contrast to the individual treatment of the rearrangements 
of Picture 2, ii was interesting to olwervc that seven four-i'eai-old 
boj’s placed the boy doll in the comfortable ajiu-cliair, and seven 
four-year-old girls placed the girl doll in the big chair. 

There u’cie eight instances in this group of children, as against 
the 14 cases listed above, where a boy, in his rcorganiitation of the 
picture, gave the chair to a girl, or a girl to a hoy doll. 'Phree 

chiUlreu allowed a boy and girl to share the blue chair. In SO 

per cent of the rearrangements of this picture l>)' four-year-old chil¬ 
dren, the dog Avas placed oul-of-doi)rs. 

3. Agv D/jl/t’rt’iifi’.t /« F'ulihu Vhiy 

Picture 3, the large hcilrooin opening into a smaller heilrooni, when 
presented to the children, contained the following movable pieces; 
a large double bed in one corner of the room, a little girl standing 

near the head of tlie (icd, a hahy playing with a hall neai the foot 

of the bed, a little hoy nearby, and acioss the room the mother and 
father dulls. Uearrangements of this picture made it possible fur 
cacli child to create family constellations or groiip.s according to 
individual choice. Individual choice rather than group tendency 
.seemed to prevail in the rc.sponscs to this picture. Some of the 
individual choices will be discussed in a later section of this report. 

Delinitely preferred arrangements occur in 35 per cent of the 
reports of the two-ycar-old group, in 79 per cent of the reports of 
the three-year-old group, and in 93 per cent of tlie reports of the 
fouv-ycar-oUl group. The most fre<iuently preferred rearrangements 
of the picture center about the following groupings, listed in order 
of frctpiency: 

Moeller niul Daddy in the liig lied. 

Daddy and bay in one l>eii, and Mother and kIiI in the other. 

Girl, boy, and baby in one lied. 

Girl and boy in one bed. 

Picture 4, the playground scene, when presented fir.st, had in 
its forcgrouiul two little hoys atul one little girl playing hull to¬ 
gether. Another little girl was placed outside the group at the 
cxtreine edge of the playground. The picture-rcorgaaizatitin gave 
opportunity for creating play group.s or social giouirs according to 
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each cliiUrs individual preference. Age-differences in the amount of 
fiction pla.v stimulated by the picture were striking. Twenty-five 
per cent of tlic responses of the two-year-old children were charac¬ 
terized by fiction play, 61 per cciU of the rcsp<]nscs at three years 
and 97 per cent nf the responses at four years. 

The relative constancy in amount of fiction play characteristic of 
the three age groups in response to the three pictures designed pri¬ 
marily for expressing creative control of human relationships, Pic¬ 
tures 2, 3, and 4, may be seen in T.ible 3. 

TABLE 8 


PKRCliNTAOE OF RESI'ONSCS CONTAlNlNO FICTION FUY 



2 years 
(Wn, = 20) 

3 years 

(No.= 28) 

4 years 
(No. = 29) 

Picuire 2 (living room) 

20 

64 

93 

Pictiipc 3 (bcclroflin) 

95 

79 

93 

Picture + (playRrouiul) 

25 

61 

97 


4. Persofi/jl-Socinl luleresls 

Tlie rcorganiv.acions of Picture 4 (Playground) gave opportunity 
for a creative manipulation of ^social relationships. Among the threc- 
and four-year-olds, 45 rearrangements were obtained and were classi¬ 
fied a.s follows: (//) Separate play groups for girls and for boys 
(29%); (h) a tentative experimentation with mi.xcd play groups 
n.s, the hoys in ilie center of a group, and a girl on each side, or the 
girl in the center of a group, with a boy on each side (27%); (r) 
mixed play groups, each containing a boy and a girl (31%); (d) un¬ 
classified (14%). The preferred pattern is a social grouping YY’hich 
does not entirely separate the play of the girls from that of the hays. 
Fuvtlicr insight into children’s personal-social interests may be gained 
by careful obscivation for each age group of the luiinher of times an 
absent person m' situation is sufficiently interest-compelling to be 
projected into the interpretation of a picture. 

In tabulating such mstanecs, responses have not been included if 
.soine cliaractci'i.stic of the absent person or thing is actually present 
in the picture stimulus, as in the following examples; 

Uarhara, Piclnre 3: 

"A fcddy-liear, a blact one, not a giceii one. I l>ave a 
p.Tmlic." 
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Kcir. Pielurr S: 

“lie's got a tc(Uly-licar. Mine's a ycllo^v iiRc, so big.” 

Donalil. PUtunr 5: 

“My mom I I linvc my nMiin nl lionic.” 

The I'cinirts of the 20 two- 3 'car-ol(l children contain 11 references 
to iihsent peni)lc or thinRs. The followiiiR cxjimplcs arc typical for 
this group: 

Delifflu, Picture 4: 

"A ball, 110 nionimic, a tree, two trees.” 

Jimmie. Picture 10: 

“Dal's a little gitl. Dal's sleeping. Little girl’s mama’s sick.” 

Ja/in. Picture 11: 

“Lillie girl, a ball and there’s a ball, a ribbon I Her maina 
gone to Rtore,” 

Of the 11 rcfcience.R to absent people or things, six concern the 
mother. 'J'licrc arc two references to "baby/* one each to "Daddy/* 
"dollie/’ and "circus.” 

The rciiorts of tlie 23 threc-)'ear-ol(l children contain 22 refer¬ 
ences to absent people or things. Four references concern the mother. 
Tliere arc two references to "Daddy," five to "baby," two to con- 
temporai'icSi tivo to animals, two to the picture of the birthday party, 
and five to miscellaneous objects. 

Typical reports for the three-year-old group are tlic following: 
Gale. Picture 5; 

‘'I'll give the book to my favorite boy. He’s downstairs. I 
playtvitli liiiii." {Comment on rearraugemetil of the pcinre.) 

Carlo. Picture 10: 

"lie’s lying down. I wonder if he mother's dead. Dat moon,” 
jl/<iri/j7/. Picture 15: 

"That's blue. She's going to a party. That's wliitc. Thai’s 
brown. Now another I I want to look nt llic baby w.iy up 
there I” 

The reports of the 29 four-ycar-tild children contain 24 references 
to absent people or things, five of which are divcctcd to the mother. 
There arc four references to the father, four to coiitciniioraries. 
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tiu'ce to ''lioby,'' two to laiitlscapcs, and one refeiciicc each to six 
different objects or situations. 

Cliaractciistic references for the four-ycar-oId group are the 
following; 

Helen, Picture 4: 

"'i'hcy luv'u tii> iiirlhday cake and no one to make it." 

T oWy. Picture 9: 

"A Ijoy ai)(l lici- mother eating dinner. Has she a Daddy? 

She's Rot a Daddy, and her Daddy got work." 

Jonat/ion. Picture 14: 

"Oh, a little boy sitting on a bench and a little girl’s stand¬ 
ing lip with a doll. This la aomc grasa and behind is the 
iiiouiit.iins aiiil behind it some bay." 

A survey of exclusions from the Birthday Party, Picture 1, in 
answer to llie t]iiestion, "'TVho will come to Jbe party,’’ is enlighten¬ 
ing from the point of view of its contribution to our understanding 
of tl)e personal-social development of the individual child, and will 
be referred to in the discussion of individual protocols. 

In addition to such major tendencies in child behavior as identifi¬ 
cations and the more generalized social and social-sexual interests 
of early cliildhood, other perhaps less strongly motivating interests, 
such as specific wishes^ toy preferences, and color appreciation are all 
projected clearly into the children’s perceptual responses to indi¬ 
vidual iiicturcs. 

Specific interests of nursery school children were brought out 
clearly in tile lesponses of all three groups to the last question asked 
in connection with Picture 1, the Birthday Party, "PVhat will (s)lte 
find in this box?” (square box), "JVhat will {s)he find in this 
boxf" (long box). Among the tvvo-year-oMs, about half made 
verbal suggestions of birthday gifts or birthday wishes, the principal 
gift mentioned being something to eat, as “candy,” “birthday cake,” 
“keam,” “cookies," “dinner.” About half confined themselves to an 
interested or excited manipulation of the two boxes with attempts 
to untie the ribbon. Among the thrcc-j'ear-olds, the majority men¬ 
tioned a gift, and this was less commonly something to eat than a 
toy such as a doll, pky-liouse, book, fire engine, train, boat, etc. The 
four-ycar-old group made prolific suggestions as to gifts; of 50 sug¬ 
gestions, six referred to things to cat, 16 to toys, and 25 to useful 
or practical things, such as a brush, a pair of garters, a pair of 
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latr ili;il ilic '-I'N-iiinn »»J ilir lii-t («»i' l^on^ iJo' i-; mdiicncei 

>Ui)niily liy tlu' »liiliT'v t»Mii ('1,-n' iirririfniT’*. ) fic siiiiiniary is t ien 
sinijily II ri'i'iinl ij tlif t'liililrmV iji'i rlimVr o^ iiM' fioiP pay 
I'lmm slu-]v(«v. Ti.v pn-ji'inuT*-, iMituati'il •'jirtijociivcly. iiiclicntc 
llif carl or va(j;on as stnmi'f'l ii» •'’‘^1”° 

liois i/i (.■iicli litre firaiip. ’Pui’ pri'U’tfiK’es aii’ mm<’ varieil for gir s, 
the laiit anil ifio iloll linlflinu ri|ii;il imeiC'-l for Mvo-yt’of'okl gits, 
tkc iloll lioliHiig ll|l^^l iiilci-ist fur tlirre-year-olil girl.s, ainl the cart 
or wiigim (or fovir-yrar-nUl girls. 


1C. 1,‘oi.on iNTfclUiST 

Analysis of i]ic data rcvcils c^iflciicf of (l(:\'el()|Hiio)ital rlil^er- 
ences in response tu colors. Table 10 gives a qniintitativc record o 
tile responses of tlic three age grmips to the 10 colorcfl pictures m 
the experimental scries. In an effort tii reinirl the (lata nhjcctivc y, 
only specific references to color, as color-names or the definite use 
of (lie word color arc coontril. 

This smmnary suggests a grailual increase in color interest lor 
each age grouji, altliuiigii this may of course tkpiiul in part upon an 
increase in vocabulary. 
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TABLE 10 

Coi .011 References 



No. of color 
references 

Per cent of 
group respond¬ 
ing specifically 
to color 

(No. = 20) 2 years 

13 

3S 

(No, = 2B) 3 years 

<8 

3G 

(No, = 29) ‘1 yc.irs 

26 

48 

Wliile tl)e present 

F. Projection 
report is not concerned 

directly witli the 


discussion of tlic sitjnilicancc of the protocols as projective data, 
examples already tiiven will serve to indicate some of tlie possi- 
hiliticp in this field. Attention may be called to the reports obtained 
from Clifford, sumniarkcd above. Cliftord's responses strongly 
suggest a preoccupation wit)) “bad” bch.ivior; tljc nature of this 
preoccupation, and its implications concerning relationships with 
parents or either persons in his environment, can of course be ascer¬ 
tained on] 5 '' through other clinical data. A rather obvious example 
of a simple type of projective tendency is found in the following 
protocol from ildiclwel: 

Michael, 2 years, 9 monibs, wlio had eried at the prospect 
oi co/ning Indoors, bur wa» noiv enjoying the picliires. 

Picfure 9: {C/t»W RffusUif lo Ea!) 

"IIcre'>, aiHuUlcr hoy Rot ail fni crying. Cat's amidcier 
moinmie. He won’t go f'"’ » inommie washing 

()i.she.s. Arc the dj.ches all done?'' 

G- Summary 

The analysis of the data from the point of view of age-trends 
indicates; 

1. I^evclopmcntal changes in the perceptual re}ictioJ)s of chil* 
(Iren to pictures, 

0 . An incrc!).se with age of the tendency to interpret picture 
content in terms of activity, rather than in terms of static form, 
and in terms of inner as well as outer activity. 

k A sequence of development from literal, concrete interpre¬ 
tation of details to more suhiectivc interpretation. 
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c. A sc(]ucnce of development in part-whole bahince, charac¬ 
terized by the following stages: 

(1) , Interpretation of a part as the whole. 

(2) , Uiiaiialyzcd whole. 

(3) . Incomplete whole incompletely analyzed. 

(•4). Complete whole incompletely analyzed. 

(5). Complete whole completely analyzed. 

2, Developmental changes in motivation and interest. 

ti. Progressive clianges in the identification process. 

b, Broadening of social interests, 

c, Progressive structuring of interests, as represented in wishes, 
toy preferences, and color responses. 

Against tin's baclrgiound of typical behavior patterns, individual 
perceptual reactions can be more readily understood. 




IV. INDIVIDUAL PROTOCOLS 

It is the iiurpose of this section of the report to illustrate, through 
a selection of individual records, the nature of the data obtained in 
particular cases and to discuss the contribution of the data to an 
understanding of the inner world of the individual child. 

The fallowing record is that of Bertha, a little girl of 3 years 
and 6 months, IQ 92. Three experimental periods instead of tlie 
usual two were necessary for obtaining the data. 

1 . Birthday Tabic 

Examhicr: Let's pretend it's someone's birthday; whose 
birthday is it? 

"This oae," (Selects girl doll with pink dress, aEter first 
picking up a girl doll in one hand, and a boy doll in the 
other.) 

Examiner: Who will come t» the party? 

(Picks up the lady, then the man.) "Is this a man?" (Point¬ 
ing to (loll representing a father.) 

Wlint will (s))ie find In this box? (square box). 

"A candle!" 

What will (3)hc hnd in this box? (lung box). 

"A candid r excitedly. 

2. Livijjff-Roora, Ofie/iiuy Out-of-Doors 

1. What U this picture about? "I want the birlliday pnrtjil" 

(Picks up tlie dog. Looks at picture very closely.) "Are yanr 
teeth coiithiff \ipf" 

2. Can you make another picture? Becomes Interested 
in sheen of the cellophane covering, and looks for own image, 
sticking out tongue. 

3, Bedroom, Opening Into S7iialter Room 

1. What is this picture about? "IThaRs this" pointing to 
baby. "IVhal's this" (Picking up ball.) "Can I cut iff 
Can I throw iff", after being told it ia a ball. 

2, Can you make another picture? "Have you a fail? Is 
this Momiuief", touching experimenter’s sleeve several times. 

4. Playground 

1, Whnt is this picture about? 

"ff^here's the birthdayf" 

2. Can you make another picture? 

"A swing" Sweeps all die movable pieces olf the back¬ 
ground, with comment, "Satnebody took my wagon!" 
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5. Playroom, wil/i Toyi 

VVluise [iliiyrooin shall \vl* call this? (No response.) 

VVhal ilocs (s)hc want from the shelves? 

Picks up nil the toys, IscKinniiiK with hlocks, \vilh lines- 
(it)ii, "U'/iiii ihili^” 

Can you make niinther picture with iltin cliiUI and these 
|)lay(liin;;s? 

Leans close down over picture, apparciiily eiijnyinj; the 
reflccliiui. 

Sticks out loiiKiie airainst rcllupliaiic. 'rums picture on l)ack 
side, with conuuent, "Can't /re." 

J*irJutrs in Sll/iouctlc ami in Color 

What is ihia picture ahiml? What does It make you think 
(if? Let's tell a story about the picture. 

(t. Sulky Child 

"Lady!" 

7. Mothfr Coerdno Child 

“Dal's a lady. Dtit’s a Httle hoy!" 

51. Mother Cnrimj far liahy in Crib 

“lied and is there a mattress? Do (hey have inatlrcHscs under 
lieds? And do they have isiils?" 

9. Child Rffiising to lull 

Lnok.s closely. "What is dat? 'I'husc arc boys nnd o jtirl,” 

10. Child Stcrfling 

“She's sicepinK there in \»cd. 'That's just like my bed, Do 
you have a tail?” 

n. llallooti Play 

“He hn.s socks just like iniiie and black sandals." 

12. Tavo Children avith Dog 

“What is dis?" Looks lonfc and (pilctly. "\^'h^ll i.s dat?" 
Want to Ko nut! Thai isn’t nuflin.” 

13. Father Tossing Jlahy 

‘'That IS red trotiscrii on." 

14. Daydreaming 

“Thai is a .neat,” poiminK to jircen, "A Kiri," poinlinK to 
doll, “A lady there,'' poinlinK to Kiri. 

15. llig hoy and lillle girl 

Looks closely. "That is .n Kirl and a hoy.’’ 
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A comparison f)f flris child’s perceptual responses with those of 
other cliildrcn of nursery school a^e, indicates that she is at a 
)ow level of apperceptive maturity. A striking charac¬ 
teristic of the resjumscs to both silhouettes and the colored series 
with siiniilc ciTuitional apiical, is the static quality of interpretation. 
Activity is s\ijrj,n'st{'«! in tlic dcscripiion of only one of the 10 pictures, 
Picture 10: "S/w’s sh-vpiuy there in bed." 

ft U'iJl })c ri'cuficf} thrit amon^ the fl/ree-rear'oW children studied, 
37 per cent of the responses to Pictures 6-15 involved static form. 
Atnotig two-yc.'ir-ulds the corresponding percentage was 73. In 
Hei thii's case, 90 per cent of the responses arc in terms of static form. 
Moreover, the interpretations arc Invariably literal and concrete. 
'J'here is not n single instance in which the overt, outward fact is 
given an inwuid or symbolic meaning. 

A stud)' of tlic perceptual respon.scs from the poitJt of view of part- 
whole luiliuKc indicates that in seven pictures, the two lowest stages 
of perceptual grasp arc repres-ented. Perceptual reactions to Picture 
8 and to Picture 13 arc organixc<I about a detail which is substituted 
for the whole, as: 

Picture 8: 

"Hod niul is litcrc a mattress? Do they have inntrcsscs un¬ 
der licd.s? Aiul do they h.ivc tails?” 

Picture 33: 

"'I’liat is red trousers on.” 

'J’lie ic.siioiise ro Pictitrc 12 shows no organization at fill; 

"Wliat i» dis? What is dat? Want to g<J out! That Isn’t 
nulhn.” 

Re.spoii.ses to Pictures 6, 7, 9, and 15 represent the uiiannlyzetl whole 
type of pevcepticin, with an error in the whole reported for Picture 9. 

Pictures II and 14, each containing only two central figures, are 
perceived as incomplete wholes, incompletely analj'zcd- 

Picture 10, containing a single central figure, is perceived as a 
whole, bill is incompletely analyzed. The three major details, flying 
curtains, muon or sun shining in the window, and the picture on 
Uic wall arc all omitted from the de.scription. 

7'liese three characteristics of the perceptual reaction.'; to Picture.? 
6-15, the dominance of .static form interpretation, the litcrnl concrete 
empliasis, and the incuinplcicncss and inaccuracy of perceptual pat- 
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tents, suggest an inner expciience which is conspicuously uncieative, 
uiulevcloiicd, nnd unstructured. 

The amount of fiction j>Iny, and the evidence of social interest arc 
also closer to tlie tvvo-j'car than the threc- 5 'car let'cl. In the response 
to Picture 4, the sudden comment, "Somchndy look my luagon," foU 
lovvcd by a sweeping movement which pushed all Liu; movaljle figures 
from the [)ictuic, gave an excellent example of the child’s aggressive 
reaction Ln frustration. 

In Herthii's record certain additional typical characteristics stand 
out sliarply; tlic turning of the child's attention to the cellophane and 
the self-image reflected there; the persistence, over a time interval 
of four weeks, of such questions as: 'V/re ymir teeth coming up?"; 
"Have ya« a “dud do flury lutve ; “Do you fuwe a 

! the uncertainty prompting the question, “Is this Motuinief 
nsked of file experimenter. 

7’hcse highly indi'viiliialistic characteristics of the report suggest a 
striking preuccuimtion of thought niwl feelings with personal, inner 
stimuli. The distraction of attention from present objective stimuli, 
the quality of the (lerccptual or intellectual cxpcricncu and the under¬ 
development of social feeling create an impression of extreme devia¬ 
tion from the norm. 

The second record sclocicd for consideration is tliat of a bo 5 ', 
Rudolpli, 4 years and 7 months of age, IQ 121. 

I. Birthday Tahir 

Lei's pretend it’s someone's birthday. "Mine is Seinemlici' 

IJlIi, I'm four niul a half." 

tVhose birthday is it? OiiM seU'eti niil dolJ with yellow 
ihoasi 

/r/io ’viill come to the party? ChiUl brings in blue boy. 
''■riiat's a inetty boy, i.'Ui’t il? This man. This one with the 
pink tlrcsi. This one with green pants. This too" (the mother 
doll). 

irhat will {s)lie find in this boxf (Square 1 ) ok ). "I think 
she'll find 0 toy." 

irhnl ’uill {s)he find in this boxf (long box). "And I think 
that will be a brush. There arc one, two, three, four caudles 
niitl I'm four and a Imlf." 

2. I,i%>iii{f-R/tom {opening oiil-of-doors) 

fFhat ir this picture about? 

"A dogi Oh, (here’s the girl, and (Iiltu'.s the buy again. 
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Oh yes, she's four years old. I think the dog cats bones, and 
Ihe girl and boy cat dinner.” 

Cnii you wiiiic another pieturef 

Places, boy io chair, dog outside, anti girl stnmling, 

3. liedrooni {_Opening Into StuaUer Room\ 

‘'la that a very pret^ pichire," asked before picture woa 
shown. 

Jl^fini is this piclnrc about? 

1. “I think this is about a boy (baby) throwing a ball 
to this pretty boy!” 

Can you make another picture? 

2. "The boy’s laying do^'vn and the daddy's luying down, 
The girl is slanding by her mommie.” 

4. Playpround 
tyhat is this picture aboulf 

1. Little trees and a hause. I think I'll climb up it! I 

think they’re playing foolball. You have to kick with (his 

foot. I can kick it pretty high. I can kick with this foot, too, 

Oh, I like this hoy besti He’s pretty. So's the ball.” 

Cnu you ?iiabc another freturef 

2. "They’re marching (blue boy, yellow girl, pink girl, green 
boy). She’s got a pocket. They’re marching this way," noticing 
that profile of hoy in green faces a direction opposite to that 
of (he other three children, 

5. Playroorn vtith Toys 

Jf-'hosr playroom shall call this? Selects boy in blue, 
ly/inl docs it)hf ’waJil from the shelves? 

“1 think he wants the wagon.” 

f7<7/) yon make another picture with this child and these play- 
thhujs?” "I think I’ll put tills block in the wagon.” Puts all the 
blocks in the wagon. “Pull, pull, pull!” 

Pictures la Sithoiielte ami in Color 
U'hal is this pit lure about? fVhat does it moke yon think 
of? Let’s tell a story about the picture. 

7. iSIoihcr Coercing Child 

"It looks like a -woninn. No, it looks Uke Snow White.’’ 

7. Mother Coercing Child 

"Looks like a woman and a little girl. Taking her to 
the hospital. I was born in the hospital in Oakland." 
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}!. Mother Ciirinff for Mrtfry in I'rih 

"The woii]!iii':4 in ike bed niul the baby's in the hcd. Thi.s 
girl is gitinf? lit coilnpse. My daddy coUaiHed,*’ 

9. Child Ri'fiisiu/f to Cut 

"This is aliiiub a woman feeding llie Ixiy." 

JO. Child Slrrfiiitff 

"Oh, I (hink thN is abcml a boy .Hleepiiii;, and the nmon is 
enmioj; in and (be window is niteit, and the enrtains arc 
wacing. The boy is Mumd asleep. I like sleeping. 1 .sleep 
well,” 

il. Itnlloon Play 

"Thai's a new picture. Thai’s pnrple! 'Hial’s n girl hold¬ 
ing a balloon and u boy stepping on U. Does be want to 
hic.sk it?" 

12. Two Children luUh Do/j 

"Oh, this Iroy's picttyl ’i’lic boy is wiilking on the sidewalki 
a Rirl niid a cIor." 

I3. pother Tosslua Itahy 

"Look (It that man put lUc baby up. A liulc, little child 
with his clndies oiF," poimiiig to older child. "They're wnlk- 
iiiK on the street and they'll rci run over." 

14. Daydreamiug 

"Oh yes I boy silting na thci v and a girl holding n doll. 
Vlowcfsl” 

IS. nig Hoy and Lillie Girl 

"Oh, thiit’i n pretty irietnrel Hoy tcIliuB girl, 'You’d hettcr 
RO across the struct!’ She gut run over too. Anything more 
you got for me to do?" 

In coiitijist to the first record tliscussctl, tins cliild interprets all 
of tile pictures from Picture 7 ihrciugli Picture 15 in tcrni.s of activity, 
Picture 6, Sul/ty Chiltl, is the only picture in the series of 10 calling 
for verbal description, for which an interpretation in terms of static 
furm is given, In at leiust four of the pictures, the activity projected 
is an inner activity, lalher than an overt activity, as the suggestion 
of purpose in Picture 7, ''taking her to the hos/iit»l"; the .suggestion 
of iiuKv state in the case of ihc little girl in Picture 8, "lliis /;irl is 
going /f? collnpsr''; tlic reference to purpose or mood In tile case 
of tile little hoj^ in PicLiirc 11, "tines he want to hrvtik it/"; and the 
thought of the little boy in Picture 15, c.xpicssed in the words, 
"Youil belter go across the slrecl." 
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A coinpiirfsoii «f this four-year-ol<l boy’s puttcru of iiUerpretation 
for the 10 pictviies for which group averages were computed, with 
the average pattern for the 29 four-ycar-oid boys studied, gives evi¬ 
dence of su[)eri()iity in per/ormiiiice, from the point of view of crea¬ 
tive mental activity. 

Rtidolph's interpretations sltovv les.s static form (10 per cent t'j, 
23 per cent) than was found for the average of 29 hoys of his .ige 
groiJf) (Pictmes 6-15). Forty per cent of his interpretations are in 
ccims of inner activity, as comparc<l with 25 per cent in the group 
average of four-year-olds. 

The record simws also a good degree of mental maturity as meas¬ 
ured hy progress from an entirely concrete or literal interpretation 
of the objective aspects of the stimulus to an understanding of objec¬ 
tive details as symbols in a more meaningful whole. For example, 
t))c cliilcl's posture in Picture 7 is perceived as symbolic of an itiward 
state of rchictnncc or unwillingness and hence tlje projection, by the 
child under discussion, of the hospital destiny for the child coerced. 
Similarly the objective details of Picture 10, the moonlight, the open 
window, the moving curtains as well as the sleeping figure arc all 
interpreted as symliols of rest and refreshment, and so the expression 
of satisfacliiJii in tlie comment, "I like steeping- I sleep ivell," The 
little hoy'.s posture in the Halloon Picture is understood as symbolic 
of aggressive tendency, and therefore the question, "Doer he tvanl 
in hretik Ilf 

When tlic report is considered from the point of view of part- 
wholc balance in perception, no responses are found which belong 
to tlie three lower categories of perceiving, the perception of n. detail 
in place of a whole, an nnanalyzcd whole, or an incomplete wltolc 
incompletely analyzc<l. Both pictures containing three central figures 
are described with some detail. The descriptions of all 10 pictures 
must be classified as complete wholes analyacd either incompletely 
or completely with reference to major details. 

Again, the piettrres with movahie parts contribute the jnost .sstis- 
factorv data for an interpretation of motivation and of personal' 
social clcvclapmciit. The direction of identifications cannot be defi- 
iiiLcly stated on the basis of this record. Whereas, the little boy in 
blue is given the playroom and t 05 's and the ambiguous figure in 
Pictures 9 and 10 is interpreted as a Ijo)', a little girl is made the 
heroine of tlic hirtliday party, and the child figure in Pictures 7 and 
8 is described as a little girl. In Picture IJ, the eciulvoc.al figure is 
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referred to as "o littlr, little rhild.” Interest is therefore not nar¬ 
rowly sclf-liinitcd. 

The response to Picture 2 shows si real interest in the children as 
well as in the dofr, suul pleasure in findinp; them anain: "Oh there^ 
the girl end there's the boy tignin. Oh yes, she's foitr years old" 
Tile reornanixatioii of the picture ilhislrsites the somewhat typical 
reaction of the hoys, that of uivinp the comfort,'ible big chair to the 
boy doll, placing the dog out of doors and letting the little girl 
stand up. 

The reaction to Picture 3, as well as to Picture 2, may indicate a 
readier identification on the child’s part witli the hoy doll and per- 
Jiaps with the father dnll as well, inasimich as in the rearrangement 
of this picture the little bed is given to the boy doll and the big 
bed to the daddy doll, with tlic comment, "The boy's laying down 
and the daddy's laying down. The girl is standing by her niommie." 

Two reorganizations were spontaneously given for the Playground 
Picture. The first reorganization suggests the mixed play group of 
boy and girl, and the second arrangeincnt, the intermediate pattern, 
four children marching in a row, the girls inside, the hoys outside. 

The fiction play, for all tliicc pictures, Nos. 2, 3 and 4, Indicates 
a high level of social interest. A broad social Interest as well is 
suggested by the use, in reorganizing the picture, of the two more 
mature play patterns, the tentative mixed jday pattern, as described 
above, and the hoy-girl pattern. 

Specific interests stand out clearly in tile report. The interest In 
toys, but also in useful things, is shown in the clioice of the birthday 
gifts. The boy’s interest in the wagon is projected into the play¬ 
room scene: 'T think he wants the wagon." 

A tendency to aesthetic judgment and appieciation of color are 
outstanding characteristics of the report. The word "pretty” occurs 
half a dozen times, 

Picture ]: 

"That's a pretty hoy, isn't it?" 

Picture 3: 

"Is that .1 very pi city picture? 1 think tliis ahoiit a boy 
(baby) throwing a ball to this pretty hoy I" 

Picture 4: 

"Oh, 1 like this boy bcsll lie's picity. Sn's tlic ball.’' 
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Picture 12; 

“Oh, this lioy’a preUyl” 

Fiffiirc 15: 

“Oil, rli.Tl's a preNy pictnrel” 

The fiowcrs, observed in Picture 14, w«rc mentioned.in only 
four out of 77 descriptions of this picture. Colors are spccificnlly 
mentioned tliree times in the report. Only two other boys out of 
the 39 hoys sfodied have as high a score far color interest. 

In a report indicating superiorit]' in mental capacity, well de¬ 
veloped social interest, and unusual sensitivity to beauty and to color, 
it is surprising to find the recurrence of the following theme. 

PUfiire 7: 

“Looks like a woman and a little girl. Tekhff her to the 
hospUcl, I was born in the hospital in Oakland.” 

Future S: 

"The woman's in /he bed and the baby's ]n the bed. This 
girl i.t floiu/; (o collapse. My daddy collapacd.” 

Picture 13: 

“Lauk ai that man pm the baby upl A little Ihtle child 
with his cloches off. 'nicy're walking on the street nnd tJicyil 
get run oner." 

Pteiure 15: 

“O thnt’.t a pretty picttirel Boy telling girl, 'You'd better 
go across (he streer!’ Wr got run e-vrr toe." 

The report brings out clearly a strain of anxiety winch is already 
affecting the child’s adjustment to the nursery school environment, 
where he is regarded as a poorly adjusted child. A partial explana¬ 
tion IS probably to be found in home conditions. The child’s mother 
has been threatened for manj'^ months with a nervous breakdown. 
TTtc child has recently^ had a tonsillectomy nnd while at the hos* 
pita] was visited by bis father, who fainted upon entering the 
hospital room. The mother frequently threatens the child when 
naughty with a return to the hospital and the father's collapse. 

A third record which may help in evsduating a projective tech¬ 
nique, based \ipon pictures, as a method of understanding child per¬ 
sonality, is the record of another boy of tlie same age and approxi¬ 
mately the same IQ as Rudolph. Peter is 4 years and 7 months of 
age, with an IQ of 125. 
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I. Birthtiay Tuhie 

Lcl'j prcirnit it'i snincotir’s hirffiJity. 

lyho-se hirfhtiiiy is ilf I'ctcr sclw’.ts the hoy in hliic, 

Jf'hn ivi)i ionu' to ihe parlyf "Tlicsc iwo and tlic Tinic girl, 
Mtillior and Daddy.'* 

irhiil will {s)ltt- filiil in lilts box'f (n/uare box). “Kastor 
CKK." 

Jl’luit wtU (s)}ic fitfl ill lliij hoxf (lotiff box). “A sliovel.” 

2. Livitiij'Uooni (fpt'niiKj Oul-iif-Doon 
ir/ifil is this pirturr ahoul/ 

1. “A liulc hoy aiid K'fl 'viili a dog and ilic window open," 
Can you intthr ttnolhfr pirturrf 

2. "I lliink they woiiltl like lo ho (nildoors. She has brown 
liair." 

3, ICutruorn {Opfuirii; Into SinnUtT liooni) 

U'hitl ij l/iii picture nhoutf 

1. "A niodicr and a dadtly. niid n liitio baby niul n little 
j»itl and a little V>ny and a pondl A star tish and a rnosior." 

C/m you inukc anothrr pieluref 

2 . "\ tvani a |»iciiiro tvith jnst a hoy and n girl and a fariief, 
not any rnoilicr, ciiiihv I want i«) iirctond tlio tnoilicr lias gone 
lu tvurk ntid the I.ilhor slays lioiiio. I'rvtoiid the mother has 
gone and lives floiiievvhcrc else. Mayho they will be lonesome, 
Only L%V(i people now. I'lic little girl has gone with the mother, 
Now the father niid llie little hoy has gone (o Pind thuin, Tliey 
forgot iliclr things, didn’t ilioy?" 

•V. yiay^rouiui 

U'/ifll is this picture nhoui? 

1, "’rhere, they’re all hy iheiitaclvc.s OMlduorH. She doesn't 
piny ball," rcfcrriiiK lo doll in pink dress. 

Can you uitibe another picture? 

2, "Pretend soincuiic kicks it up, up in the sky. It might 

go over in the field," in the trees. 

5. Playroom, witli Toys 

IPliose playroom shall we call ihiif "This little boy's be- 
cstnse it was bis birthday." 

Il'liat does {s)lsr want from She shelves? "f think be would 
like the best this carl." Uuinoves cvciything from the shelves. 

f.'rtH yoK /iiakf (mother pieturr with this child and these play- 
thugs? Careful distribution of toys .'liiioiig tlic (lolls. 
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P'nhires in SiUioHeJIe and in Color 

iPhnt M this piclare rthoiilf What does it make you think 
of ? Let's fell « story about the picture. 

6. Sttlhy Child 

"A little Kill tlancinR.'* 

7. Mother Coercing Child 

“Tlicy’ie goinK for a walk. They’re going through a tunnel," 

3. Mother Caring for Baby itt Crib 

"Mother'a fixing a little boy, and the little boy is watching. 

He's got a teddy-bear. You're writing things I told you," 

!>. Child Refusing to Eat 

"I sec a little girl. Mama makes the little girl eat her 
lUnuer, but she doesn’t." 

10. Child Sleeping 

"The litfle boy’.s a-slcep .ind a .storm blowing the cuitaius 
and old Mr. Moon is looking at the storm." 

n. Balloon Play 

"Dcy little boy trying to |>o[) his balloon and the little girl 
i.sn't popping hers. She's just holding hers. He's popping It, 

He doesn't want it." 

12. Tnoo Cliiltireii milt Dog 

"’J'hey're running somewhere and the little (log’.s running 
after. The little boy’s crying because the little girl’s running 
faster, running dosvn the street." 

13. Father Tossing Baby 

"He's putting the baby up in the air. The little boy’s hold¬ 
ing the Hiuldy's pants." 

14. Daydreainiiig 

"The little girl’.s holding the doll, and the little boy’s sitting 
on a tree that’s broke dosvn. There’s grcCn grass and an¬ 
other tree." 

15. Big Boy and Little Girl 

"A little l)oy came in and found a little girl helping her 
mothei cook." 

This record, like the preccdiiiK record, indicates a high level of 
meotnl activity. All iO of the pictures presented for verbal dcscrip- 
tfoii are iiitcipretcd in terms of activity, and at least three in terms 
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of inner nctivity, ns Picture 9 in wliicli reference is rniicle to the 
child's j'esist.ince or ohstinaej', ”Mamn tiulkes the Utile girl cut her 
dinner, but she doesul"; Picture 11, in wliicli a. inotive for popping; 
the balloon is siifjgcsted, "He’s popping it. He doesn’t wont it," 
and Picture 12 in which a reason is ofifered for the little boy’s cry¬ 
ing: "T!\c littiv /joy’s crying becanse the Utile girl’s running fnsler — 
nitniing diuvn the street." It is difficult to determine 'wlietlier the 
interjjrcti'Uion for Picture 15 suggests simple overt activity, or carries 
the meaning of tJie little girl’s sympathetic sharing of the mother’s 
activity. In all doubtful cases, the interpretation has been classed as 
one of overt activity. 

Tlic pattern of interpretation for this record may therefore, be 
exprci^sed ;is (a) no static form, (/») 70 per cent outer activity; 
(c) 30 per cent inner activity; in contrast to the average for llic age 
group, wiiicli is 23 per cent static form, 51 per cent outer activity, 
and 25 per cent inner activity. In at least three of 10 pictures, 
the report makes a symbolic ititcrpietation of objective details, In 
Picture 9, the posture of the child is interpreted in terms of negativism 
cand resi.scnncc. The objective signs or symbols of destructive aggre.s- 
sion and of distress are rccogni 2 :c() as sucli in Pictures 11 and 12. 

An analysis of ilie responses from the point of view of part-whole 
balance indicates that perception, under the conditions of the experi¬ 
ment, is organiv,c<l in every instance as a complete whole, either 
completely or incompletely analyi&cd. 

It is clearly evident from a consideration of the three aspects of 
tile report already discussed tliat the record sliows creative, alert 
intelligence. 

An analysis of the data obtained from tbc pictures with movable 
parts, is enlightening in this instance, especially for its contribution 
to an understanding of motivational tendencies and personal-social 
development. 

In five of the seven experimental situations in ^vhich an identifica¬ 
tion of some sort is the natur.al response, the report sliows a tendency 
toward more sympathetic interest in "Duddy" and in little boys 
thiin in mother or little girls. A boy is selected as central figure 
for the birthday party. The choice of central figure for the play¬ 
room is also, "This Utile boy, because if was his birthday." The 
ambiguous figure in Picture 8 is perceived as a little boy: "The little 
boy is tvatclihgj he's got a teddy-bear." In Picture 10, tlic sleeping 
figure is called a little boy, and the older child in Picture 13 is also 



ELlSAnCTH W. AMEN 


379 


described as a little boy. "The little boys holdiiiff the Daddy s 
pants." The exception is found in the interpretation of Picture 9, 
"/ see a little fflrl. Mama makes the little girl eat her dinnerj but 
she doesnt." Tile response to Picture 7 is equivocal; "They're go¬ 
ing for a lualk. They’re going through a tunnel." 

The fiction play in the reorganization of Picture 3 brings out very 
cicarlj' the child’s einotional identification with liis father, 'T luant 
a picture vjith just a hoy and a girl and a father, not any mother, 
cause I want to pretend the mother has gone to work and the father 
stays home. Pretend the mother has gone and lives somewhere else. 
Maybe they will he lonesome. Only two people noiv. The Utile 
girl has gene with the mother. Now the father and the little boy 
has gone to find them. They forgot their things, didn't iheyf" 

The objective situation underlying this phantasy play is, for the 
child concerned, a broken home experience. Father and mother are 
divorced. The child and his little sister live with the mother, who 
works outside the home. The child’s longing for the father, the 
fear of loneliness without the mother— "Maybe they w’ll be lone¬ 
some" —the e.xpericncing In Imagination of companionship with 
Daddy alone—"77ie little girl has gone with the moiher," and the 
llnal wisli-fulfilimcnt of a reunited family— "Now the father and the 
little boy has gone to find them," arc all vivid indications of an emO' 
tional tension wliich has not yet been resolved in this child's inner 
world. 

The fantasy play which suggests the affection of the little girl for 
the mother perhaps explains the interpretation of Picture 9 as a 
mother making lici little girl cat dinner, and the interpretation of 
Picture 15, "A little boy came in and found a Utile girl helping her 
mother cook." 

In response to Picture 4, the comment is made, apparently with 
some relief from the conflict set up by the bedroom scene, "There, 
they're all by themselves outdoors." The child’s rearrangement of 
the picture sliows two groups, in opposite corners of the plaj'ground, 
each group containing a little girl and a little boy. 

The three complete records presented above, in addition to the 
excerpts wliich arc quoted throughout the report, illustrate the type of 
(lata which may be expected from the use of pictures in a projective 
study of iiur.scry school children. The normative and interpretive 
discussion of tlicse protocols has been for the most part "peripherar’ 
lather than "centrar' in emphasis. That is to say, tlie responses to the 
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pictures h'.ive been examined from a relatively “exterior’' point of 
view, with little attempt to diatrnose tlie deeper asjiccts of personality 
structure. The writer feels that if siicli analyses arc tlesiiable tlicy 
sliQuld be deferred until wider experience has been obtained in the 
use <»f this luoccdurc. 



V, PRKLIIMINARY EVALUATION OF THE 
PROCEDURE 


A projcctivt: technique bused upon picture materials seems particu¬ 
larly appi oi)riale for children of nursery school age for three reasons, 
The first is the relative lack of scif-conscioiisncss in children of this 
age. Only one child in the entire group of 77 cliildicn seemed inter¬ 
ested in the recording of responses, .and commented as follows: (Peter. 
Picture H) ; "You're wrUing things I told you” In the second 
place, the absence of fixed habits of perceiving in little children in¬ 
creases the possibility of soine degree of self-projection in the organiza¬ 
tion of a perception. Finally fantasy itself, which constitutes the 
scientific data of jnojection studies is, in the form of fiction play, one 
of the most characteristic and universal activities of children at 
three years and four years of age. It is apparent that because of 
verbal (lillicultics or for other re,asons, the pictures are not well 
adapted for eliciting fantasy .among two-year-olds. 

The pictures with movable parts were the most thoroughly en¬ 
joyed by tile children. Provision for manipulation of the pictures, 
as well as for verbal comment, proved a good method of introducing 
tlic cliihl both to the experiment and to the series of pictures, Be¬ 
cause of their content, .and the invitation to an active type of response, 
they proved valuable in revealing personal characteristics not as 
readily shown in procedures requiring merely a verbal reaction. 

The .silhouettes presented the most difficult and the most un¬ 
familiar type of picture material. In the total group there were 
12 refusals to interpret the silhouettes, as compared with two re¬ 
fusals to interpret the colored pictures presented for verbal descrip¬ 
tion. The following comments are typical of the childrens reactions 
to the series of silhouettes; 

Darleeu. Picture 6: 

"1 don'l like (hoe funny pictures. This is a boat up here 
(pointiiiK 10 moon in little picture). "This is a girl, but I don't 
know witat's putting her leg up for. She might be dancing." 

Gfl/7. Picture 6: 

"I won’t (ell you. ll'» not n very good picture," 

Sanilf. Picture 6: 

"A girl. It’s so black, 1 can’t see it.'* 

38t 
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Jimmie. Pizturi 7: 

"VVc cnn see Nfiintn. No, ivc can’t see Mania,” pcinliiii' to 

filCC, 

Though often eon fusing to tUc chililrci\, tlu*. silluniettes nv.\y elicit 
vjiliitihlc projective materitil, through tlic eleincut of ainhiguity thus 
introduced. 

The colored pictures, presented after the silhouettes, were wel¬ 
comed liy the clilhlrcn. These were the pictures most often dc- 
scrihed ns "pretty." 

It is, however, difficult to evaluate the three types of pictures 
separately. In general they have derived their value as stimuli 
Ini'Kcly from the fact that they were carefully planned to approximate 
the life experiences of little children, to interest cliildrcn and so to 
hcconic tile iiicdium of projection for "the incaning.s, .significances, 
patterns, and feelings" (3, 402) wiiich constitute t)ie beauty and 
the mystery of human personality. 



vr. CONCLUSIONS 


Tlic analysis nf the dala obtained throiijrli tljis projection experi¬ 
ment from the point of view of affc-trends, brings out very clearly 
certain delinite (levelopmeiital tendencies in pciccptuiil reaction to 
pictures, Avljicli ))avc imi)ortaiit implications for an understanding 
of hntli iiUeiIcctual and motivational growth throughout the pre- 
scJjool jicriofl. 

Such developmental tendencies in perccntual reaction to pictures 
are; 

1. I'hc tendency to inteipict the visual stimulus first in terms of 
static form, and later in terms of activity. Interpretation in terms 
of ijincr activity, thougltt or feeling, Is a more mature pattern of 
intcrpietation tlian interpretation in terms of outward activity. 

2. The tendency to interpret a visual stimulus at first concretely 
or liteiall}'', with slow development toward more subjective 
interpretation. 

3. The tendency to Interpret a visual stimulus finst In tcims of a 
primitive uiianalyv-cd whole, or a detail standing for the whole, with 
gi'ndual development of the capacity to enlarge tl)e wliolc and to 
increase the detail. The second and third tendencies are difficult 
to measure quantitatively because of the qualitative differences 
involved. 

4. Tlie tendency toward some degree of sclf-idcntificacion with 
piecn/e .stimuli, or the projective tendency itself, which is most clearly 
though indirectly apparent in the fiction play of children. 

Again.st tlu.s haclcground of general developmental tendency, indi¬ 
vidual differences in reaction, which arc of the very essence of per¬ 
sonality, stand out sharply. 

7'lic technique developed in this experimental study with pictures 
lias yielded not only descriptive data useful for understanding age 
trends, but also something of interest and of unique significance in 
tile perceptual reactions of each one of the subjects studied. So 
long as an "individual’s private world of meanings, significances, 
patterns and feelings" (3, P402) is valued, it appears wortlj 
Avhile to continue investigation of the difficult field by every method 
which suggests .a possibility of meaningful results. The method pre¬ 
sented in this preliminary report is sufficiently promising to justify 
fiii'tlici' use, willi tile purpose of establishing principles of interpre¬ 
tation that may apply to deeper aspects of personality as well as to 
die more superficial aspects considered here. 
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